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UNITED STATES CIRCUIT COURT OF APPEALS

FOR THE NINTH CIRCUIT.

OCTOBER TERM, 1918.

PETROLEUM RECTIFYING COMPANY OF CALIFORNIA,

Plaintiff, Appellant,

V.

REWARD OIL COMPANY, Defendant, Appellee.

Patent 987,115 - Claims 1, 2, 3, 4 and 7.

Patent 987,116 -Claim 1.

BRIEF FOR PLAINTIFF, APPELLANT.

STATEMENT OF THE CASE.

This is an appeal from the final decree (p. 461) of the District

Court of the United States for the Northern District of California,

Second Division, dismissing the bill of complaint upon the opin-

ion of Judge Neterer (p. 451), before whom the case was tried in

open court.

The suit is on patent 987,115 for "Separating and Collecting

Particles of one Liquid Suspended in Another Liquid " patented

March 21, 1911 ; and patent 987,116 for "Apparatus for Separat-

ing and Collecting Particles of one Liquid Suspended in Another

Liquid" patented March 21, 1911, both patents being issued to

the plaintiff company as assignee of the inventors, Frederick

Gardiner Cottrell and James Buckner Speed.



The defendant is charged with infringement of Claims 1, 2, 3,

4 and 7 of Letters Patent No. 987,115 and Claim 1 of Letters

Patent No. 987,116.

The assignment of errors (p. 463), brings the entire case before

this Court for review.

The main question is that of infringement of the patents in

suit with respect to the above enumerated claims.

As we shall hereafter show, the patentees made a radically new

discovery which enabled them definitely to solve an industrial

problem of great difficulty and importance, namely, that of dehy-

drating large quantities of California oil containing water in sus-

pension which made it practically worthless.

In their main patent in suit, No. 987,115, they fully disclose

and claim the process or method of operation by which advantage

is taken of this new discovery. This process like their discovery

was absolutely new. In the patent they also describe an appa-

ratus by which their discovery and the process based thereon

were definitely applied.
|

There is no real denial on the part of the defendant that it uti- \

lizes this discovery and practices a process based thereon even

though the form of the apparatus employed is slightly different. 1

It is on an unsound argument based upon a misreading of certain

words of the claims that the defendant relies as a defence. The

defendant, in the alleged infringing acts, deals with the same

problem and, as a matter of substance, deals with it in the same

way, that is, by the radically new method of the main patent in

suit. Its apparatus has essentially the same organization as that

of the main patent in suit. The mode of action of its apparatus

is, in all substantial particulars, identical with that disclosed in

the patents in suit and the result is the same, namely, the dehy-

dration of oil which is normally loaded with minute water glob-
\



ules, to such an extent that the water is almost altogether

removed.

The fundamental basis for the patented invention, that is, the

striking discovery made by the patentees which has proved to be

of such great commercial value, is of the simplest possible charac-

ter and easily understood. They discovered that if oil, loaded

with water in the form of such minute globules that the water

will not settle from the oil by gravity (the oil in such water-laden

condition being practically useless and of no commercial value), is

passed between two properly separated electrodes and those elec-

trodes are connected to a source of electricity of sufficiently high

potential, an electro-static field or field of electric strain is created

and maintained between the electrodes which will cause the

globules of water, which are so niinute that they will not settle

through the oil by gravity, to agglomerate and coalesce, whereby

they become so large that they will immediately settle out from

the oil, thus freeing it of the water content.* This is exactly

what the defendant does.

The patented process which the defendant has thus taken is con-

tinuous, and from a single "treater", hundreds of barrels a day

of commercial dehydrated oil are produced from water laden oil

ivhich in the emulsified condition is relatively valueless.

When, as in this case, a patentee has invented and disclosed an

adequate and operative method for obtaining an important indus-

trial result, the precise ultimate electrical and physical actions

that are involved in the patented method are of only academic

* The minute globules are held in suspension by the physical phenomenon
known as " collodial suspension". The theory is that their surface friction

is so great as compared to their weight that they will not settle. When the

globules are larger the surface friction is less in comparison to their weight

and hence the larger globules settle under the action of gravity.



interest. Knowledge or ignorance of them does not affect the

patentable quality of the invention. Whenever the method as

disclosed is practiced, the desired result is attained by the opera-

tion of the natural laws involved, whatever they may be, and

an understanding of those laws does not even contribute to

the efficiency or practical success attained. It has frequently

happened that an important step toward the promotion of the

useful arts has been taken before the theory upon which the

action was based had been determined. An operative procedure

whereby the result can be attained having been invented and

disclosed by the invention, the determination of the underlying

physical principles upon which it depends is in the field of the

student and the investigator. The work of the inventor is fin-

ished when he discloses his new method sc clearly that it may be

carried out with practical results. It is by such a disclosure and

not by a scientific explanation of it that the progress of the use-

ful arts is promoted. (See authorities, infra, p. 15.)

It is immaterial how well or how ill the patentees Cottrell and

Speed had worked out in their own minds the theories, electrical or

physical, which were at the basis of the discovery and upon which

the effectiveness of their new process depended. They had only
;

to disclose an operative method so clearly that the same might be

practiced by those skilled in the art, to entitle them to a patent

on that method. There is no question that the patentees did

make such a disclosure in their fundamental patent No. 987,115.

But it so happens that in that patent they in fact pointed out

with extraordinary accuracy the essential electrical and physical

actions which were involved in their patented process. A read-

ing of the record shows that the defendant's experts accept

almost without qualification the general theory set out in the pat-



ent and recognize its validity as accounting for the actions which

take place in the process practiced by the defendant and alleged

to infringe the plaintiff's main patent. It is only as to certain

immaterial refinements of the theory that they criticize the hypo-

theses advanced by the patentees or seek to supplement their

theories.

We believe that the court will be satisfied that none of these

speculative considerations advanced by the defendant and upon

which it seems to rely, are of the slightest moment.

It so happens, as clearly appears from the record, that while

as already stated there is no question as to the general electrical

and physical actions that take place, their exact nature and the

precise form, in which they are developed in accordance with

natural laws, are somewhat obscure. Defendant's experts repeat-

edly admit that they do not know precisely what happens (Rec. pp.

289, 327, 333, 350). A considerable part of defendant's testimony

consists of mere speculation as to immaterial refinements in the

electrical and physical actions involved which, for the substantial

purposes of this case, will be of no interest to the court.

The substance of the defence as to non-infringement of patent

No. 987,115 in suit is based upon a phrase in the claims (" suflfi-

/4n/Kvw^4 Im-M^^MIZ micui,*^

cient voltage to . . . prevent the coalescing globules from.short

circuiting the electrodes ") to which the defendant insists that

there should be given a force that is not only absurd and unrea-

sonable but which is inconsistent with the disclosure of the pat-

ent and destructive of its obvious meaning. The defendant's

argument as to the phrase referred to, far from giving it its

natural meaning, is entirely inconsistent with the interpretation

of the phrase which is necessary in view of the specification and

the phenomena which actually take place.
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We respectfully submit that the court below erred in giving

weight to the defendant's argument, based on this phrase, and

failed to give to the main patent in suit the force and construc-

tion to which it is obviously entitled. If the phrase is properly

construed, there is no denial on the part of the defendant that it

has infringed the patent. There is no real attempt to deny that

defendant's process was altogether based on that of Cottrell &
Speed from which as a matter of history it grew.

We believe that this case is not one in which the court, when

thoroughly informed, will absolutely destroy a patent for a most

important and novel invention by reason of a phrase in the

claims, quite capable of a construction which will conform to the

realities of the situation, because that phrase, by the exercise of

great ingenuity and by ignoring the facts, can as a matter of

words and of refined argument be urged as a foolish and destruc-

tive limitation in the statement of a fundamentally great inven-

tion.

The argument for non-infringement of the second or apparatus

patent in suit is applied only to defendant's second form of

treater. It does not appear to be denied that defendant's first

form of treater infringed the apparatus patent in suit. Defend-

ant's argument as to its second form of treater we believe to be

unsound. The questions arising under the second patent will be

dealt with later in this brief {infra, p. 92).

Before taking up the more technical portions of the case, the

court should be informed as to the general nature of the inven-

tion and the part which it has played in the commercial art.



GENERAL NATURE OF THE INVENTION.

Crude petroleum, as it comes from the wells, generally contains

more or less water which must be eliminated before the oil is

suitable for commercial purposes. This percentage of water

varies with different oils, ordinarily from 6 per cent to 85 per

cent. The average is about 33 1/3 per cent (Alden, p. 25). Com-

mercial oil must not contain over 2 per cent of water. Conse-

quently, oil containing a higher percentage than that must be

subjected to some process to remove the ivater.

This water is found in the oil in two forms ; first, as large

drops which will settle out by gravity if the mixture is allowed

to stand, and second, as minute globules so small as to form an

emulsion, which will not separate out under the influence of

gravity. These minute globules are not visible to the naked eye,

often less than a thousandth of an inch in diameter and discover-

able only by the aid of the most powerful microscope. They

are so minute that they do not settle or sink under the influence

of gravity. Nor do they coalesce of their own accord with

one another into larger drops, but behave as if surrounded

by a thin oily membrane preventing coalescence. In fine, there

are an infinite number of infinitesimal globules of water scattered

indiscriminately throughout the body of oil, defying gravity and

declining coalescence.

The problem, of the greatest industrial importance, which was

presented to these patentees was to devise an efficient way of

freeing the oil from these minute water globules.

Prior to the date of the invention of the main patent in suit

there was no efficient method of separating these minute globules

of water from the body of the oil (Schmidt, p. 131). The settling



8

treatment practiced with oils in which the water drops were com-

paratively large was out of the question, because the size of the

globules is too minute to allow effective action of gravity.

Heating the mass had also been tried with the idea that the

heat would so materially lessen the viscosity of the oil as to allow

the water globules to coalesce (Schmidt, p. 129).

Various forms of centrifugal separation had also been tried,

with the idea that by means of violent agitation an interstitial

bombardment of the water globules against one another would

cause their coalescence.

Still another process had been tried which consisted in distill-

ing the mixture, whereby the oil was distilled into its volatile

constituents and the water therein converted into steam. This

process, however, in addition to being expensive on account of

the great amount of heat required, was objectionable because the

distillation of the water left the saline material carried by the

water in the still and that tended to cake up the still.

Patent No. 987,115 in suit calls attention to the attempts that

that had been made to work out the problem on the lines of

these former processes (p. 1, lines 30-54).

The present method of dehydrating oil, now so extensively used

in California, began with these patentees. In a word, they cre-

ated the art of electrical dehydration of petroleum. Prof. Cory,

expert for defendant, admitted that they " were the pioneers in this

particular art" (p. 321). Not only are they pioneers in that art

in the sense in which the term is used in patent law, but they

and their assignee, the plaintiff, were the first to put this process

into practice and to develop it commercially to the great benefit

of the oil industry of California. Prior to them there was no

electrical petroleum dehydration art.



The main patent in suit, No. 987,115 (p. 482) is based on the

fundamental and new discovery, which is stated in the following

language at lines 60 et seq., page 1, of the patent

:

" We have found that when the same emulsions are sub-

jected to the action of high potential electric charges in the

manner described below, they are rapidly de-emulsified, the

water settling to the bottom of the vessel and collecting into

large masses, which can be readily withdrawn, leaving the oil

dry."

And in their second patent in suit, No. 987,116 (p. 491), when

referring to the invention of the first named patent, No. 987,115,

the patentees say (beginning at line 18, page 1 of the specifica-

tion) that said invention of the first patent —

"maybe briefly and generally stated to consist in causing

the mixture to be separated to flow, under proper conditions,

between electrodes charged to high differences of electrical

potential, whereby the fine particles are caused to aggregate

into larger masses, which then readily separate owing to the

differences in the buoyancy of the two liquids."

And still further, as showing the generic character of the

invention, in the Cottrell et al. patent No. 987,117 (Defendant's

Exhibit C, p. 505), which covers the inner rotating electrode, the

patentees therein refer to the invention of patent No. 987,115 —

" as consisting in subjecting the emulsion to the action of a

powerful electric field, by bringing it between highly charged

electrodes, whereby the particles constituting the inner phase

of the emulsion are caused to coalesce into larger masses,

which may then be easily separated out, thus fulfilling a use-

ful purpose in the art." (Page 1, lines 42-50.)
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The expression "inner phase of the emulsion" therein used

refers to the minute globules of water suspended in the oil.

From the foregoing it will be seen that the fundamental idea of

the invention of the main patent in suit consists in causing the

emulsion to flow continuously between electrodes charged to high

potential, whereby the minute globules of emulsified water are

caused to coalesce into larger drops ivhich settle under the action of

gravity.

PATENT No. 987,115.

On the adjoining page is a reproduction of the drawings of this

patent. As there shown, the treater proper comprises a cylin-

drical metal vessel A. This is one electrode. Within this vessel

A and concentric therewith is a smaller metal cylinder C. This

is the other electrode. The cylinder C is suspended by a spider

S, S, S resting on insulators V, V and P on the rim of cylinder A.

Electric current is supplied from a source, not shown, to a

primary circuit passing through the primary coil of a "step-up"

transformer T and through a rheostat R and ammeter M. The

function of the rheostat R is to regulate the voltage in the

primary circuit. The function of the ammeter M is to indicate

the volume of current flowing through the primary circuit. The

secondary circuit through the secondary coil of the transformer

T is connected at its respective ends to the inner and outer

cylinders A and C constituting the electrodes. The function

of the "step-up" transformer is to increase the voltage or

electric potential so that the two electrodes A and C will be

supplied with the required high potential electric charges.*

* The law of a transformer is that the voltage in the primary circuit bears

the same relation to the voltage in the secondary circuit as the number of

turns in the primary coil bears to the number of turns in the secondary coil.

By means of a so-called " step-up " transformer in which the number of turns
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It is sufficient for the purposes of this case to know that by this

means high potential alternating electric charges are supplied to

the two electrodes.

The water-emulsified oil is delivered to the space between the

electrodes by pipe P. From this pipe it enters the funnel-shaped

top of the electrode A through pipes p\ p\ p\ p\ which are bent

at their delivery ends so as to deliver the oil tangentially and

thereby cause it to have a circular motion. By this means the

surface of the oil is continually renewed and stirred and thereby

the tendency to surface leakage of electricity is reduced, as stated

at page 2, lines 38 to 48.

Steam may be supplied to the supply pipe P through the pipe

Q. Oil already treated, sludge or water may be introduced

through the pipe U.

The oil flows downwardly through the treater and is subjected

to the action of the high potential electric strain between the elec-

trodes, which causes the minute globules of water to form into

larger drops. The mixture of oil and large drops of water collects

at the bottom of the treater and from there is conducted by pipe

D into a settling tank E in which the oil rises to the surface and

the water sinks to the bottom. The oil is drawn from the tank

by the pipe G and the water by the pipe F.

in the secondary coil is larger than the number of turns in the primary coil,

the desired high voltage in the secondary circuit can be obtained. A trans-

former can only be operated with alternating current. It is ino])erative with

direct current.
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ELECTRICAL PHENOMENA INVOLVED.

The process of the patent is based on the following facts as to

which there is no dispute in the record :
—

When two electrodes charged to a high difference of potential

are separated from each other by a proper distance an electrosta-

tic field is established in the area between them. In such cir-

cumstance, if an oil emulsion is caused to flow through that

field, the minute microscopic globules of water in the emulsion

are charged with electricity (Johnson, p. 249, Cory p. 296) and

attract one another (Johnson, p. 230, Cory, p. 296). Under the

influence of their mutual attraction two globules approach one

another and the film of oil between them becomes so thin that it

is broken by the electric strain between the electrically charged

globules. When the film of oil between the globules of water is

thus broken they " coalesce " into a larger globule which, if large

enough, will settle to the bottom of the emulsion.

The mutual attraction of the electrically charged globules

causes not only two globules to come together but also a number

to form into chains composed of water globules separated by

very thin films of oil (Cory, p. 296). These chains may be

"floating ", that is disconnected from the electrodes ; they may

be " anchored", that is connected at one end to one electrode, or

they may be "complete", that is extending from one electrode

to the other. In all cases there is an electric strain through the

oil films between adjacent globules tending to break the interpos-

ing films of oil and to cause the water globules to coalesce.

When the oil films are thin enough and the electric strain strong

enough the films break and the small globules unite into larger

ones.
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In the case of a ''complete" chain, which extends from one

electrode to the other, the breaking of the films between the

water globules provides a water bridge between the electrodes

which is sufficiently conductive to permit the actual discharge of

electricity from one electrode to the other. Such discharge is

called a " disruptive discharge " because it breaks or blows up

the water bridge over which it passes. It is " an instantaneous

affair" (Johnson, p. 232).

A number of the short floating chains are clearly shown in the

photograph produced by defendant and marked " Defendant's

Exhibit H'" (p. 521). It is here reproduced.

Defendant's Exhibit H^
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An '' anchored chain" may begin by the adherence of a water

globule to one of the electrodes and is gradually built up by the

accumulation of further globules at its free end extending out

from the electrode in the body of the mixture, strongly suggest-

ing filaments of yeast cells as seen in fermenting liquor (line 96,

p. 1, patent 987,115). A similar chain begins to form on the

opposite electrode and is built up and extends outward in the

same way (Johnson, p. 245). As these two oppositely disposed

chains grow, their free ends tend to approach each other, and as

these free ends are oppositely charged, they tend to join and form

a complete chain. "When closed or just as they are closing

between the the electrodes" (lines 113-114, p. 3, patent No. 987,-

115) the high electric strain breaks the oil films between the

particles and a violent discharge of some of the electricity in one

electrode to the other takes place through the chain, which

results in an instantaneous disruption of the chain (Johnson, pp.

198, 199, 249).

The result of these actions is that the coalescence of the water

globules into larger drops, which settle under the force ofgravity, is

carried on as a continuous process.

All that anyone pretends to be able to state positively about

the patented process is that when the water emulsified oil flows

between electrodes which are connected to a source of electricity

of high enough voltage, the water globules agglomerate and

coalesce under the electric strain in the field between the elec-

trodes and form chains some of which extend between the elec-

trodes and are instantly broken by disruptive discharges a«d

that the process continues to act effectively. This process the

defendant admittedly practices (Johnson, pp. 190, 200-205 ; Cory,

pp. 270-277).
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All else is speculation. Why the chains form ? What happens

when the chains are broken ? Whether they are broken by elec-

trostatic, electrolytic or thermal forces? What percentage, if

any, of the large water drops are formed by the breaking of the

chains, as compared to the drops formed by coalescence? All

such questions are purely speculative and absolutely immaterial.

It is enough to know that when the potential or voltage of the

electric current employed is high enough the process takes place

as described, that is, the water globules, which are too small to

sink by gravity, are coalesced into drops large enough to sink

by gravity and the high electric potential maintains the process

in action by breaking the chains of globules " when closed or

just as they are closing between the electrodes" (patent No.

987,115, p. 3, lines 113-115), so that they are prevented from

forming " permanent electrolytically conducting chains " (patent

No. 987,115, p. 3, lines 117, 118).

SCIENTIFIC THEORIES ARE IMMATERIAL.

No patentee need set forth in his patent any more than is nec-

essary to enable others to practice his invention and even if he

were wrong in some of his theories as to ultimate causes of the

resulting actions it is immaterial.

This rule of law is pointed out in the case of Fames v. Andrews,

122 U. S., 55-56, from which we quote :
—

"It is to be observed that the scientific theory and princi-

ple, the application of which is supposed to constitute the

• invention of Colonel Green, are not set forth either in the

original or reissued patents. This feature was commented

upon by Mr. Justice Blatchford in Andrews v. Cross, 19

Blatchford, 294, 305, as follows: 'It may be that the inven-
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tor did not know what the scientific principle was, or that,

knowing it, he omitted, from accident or design, to set it

forth. That does not vitiate the patent. He sets forth the

process or mode of operation which ends in the result, and

the means for working out the process or mode of operation.

The principle referred to is only the why and the wherefore.

That is not required to be set forth. Under Sec. 26 of the

Act of July 8, 1870, 16 Stat., 201, under which this reissue

was granted, the specification contains a description of the

invention and of the " manner and process of making, con-

structing, compounding, and using it," in such terms as to

enable any person skilled in the art to which it appertains,

to make, construct, compound, and use it ; and, even regard-

ing the case as one of a machine, the specification explains

the principle of the machine, within the meaning of that sec-

tion, although the scientific or physical principle on which

the process acts when the pump is used with the air tight

tube, is not explained. An inventor may be ignorant of the

scientific principle, or he may think he knows it and yet be

uncertain, or he may be confident as to what it is, and others

may think differently. All this is immaterial, if by the spe-

cification the thing to be done is so set forth that it can be

reproduced' ".

The same views were expressed in Diamond Rubber Co. v. Con-

solidated Tire Co., 220 U.S. 435-436 as follows:—

"A patentee may be baldly empirical, seeing nothing

beyond his experiments and the result
;
yet if he has added a

new and valuable article to the world's utilities he is entitled

to the rank and protection of an inventor. And how can it
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take from his merit that he may not know all of the forces

which he has brought into operation? It is certainly not

necessary that he understand or be able to state the scientific

principles underlying his invention, and it is immaterial

whether he can stand a successful examination as to the

speculative idea involved. Andrews v. Cross, 8 Fed. Rep. 269

;

Eames v. Andrews, 122 U. S. 40, 55 : St. Louis Stamping Co.

V. Quinby, 16 Off. Gaz. 135; Dixon Wood Co. v.Pfiefer, 55

Fed. Rep. 390 ; Cleveland Foundry Co. v. Detroit Vapor Stove

Co. (C. C. A. Sixth Circuit), 131 Fed. Rep. 853; Van Epps v.

United Box Co., (C. C. A. Second Circuit), 143 Fed. Rep. 869
;

Westmoreland Specialty Co. v. Hogan (C. C. A. Third Circuit),

167 Fed. Rep. 327. He must, indeed, make such disclosure

and discription of his invention that it may be put into prac-

tice. In this he must be clear. He must not put forth a

puzzle for invention or experiment to solve but the descrip-

tion is sufficient if those skilled in the art can understand it.

This satisfies the law, which only requires as a condition of

its protection that the world be given something new and

that the world be taught how to use it. It is no concern of

the world whether the principle upon which the new con-

struction acts be obvious or obscure, so that it inheres in the

new construction."
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EXTENSIVE USE OF THE PATENTED PROCESS.

The invention of the patent No. 987,115 in suit was practically

tested out in the oil fields of California in 1909 and immediately

thereafter went into extensive use. The plaintiff corporation

acquired the Cottrell patents and made many installations. The

first one was at the Lucile Lease, at the Coalinga oil fields, made

in 1909, and the success of this installation was so marked that

others soon followed, and at the time of the trial, January 1918,

29 plants containing 121 treaters had been installed, and 9 plants

containing 42 treaters were in process of installation, making a

total of 38 plants containing 163 treaters (Plaintiff's Exhibit 2,

List of Installations)

.

The following is a list of plaintiff's licensees, who have oper-

ated or are now operating under the patents, as shown by Plain-

tiff's Exhibit 2, List of Installations :
—

Lucile Oil Co.,

Pac. Oil Fid., Ltd.,

Reward Oil Co.,

Reco Oil Co.,

Union Oil Co.,

K. T. andO. Co. (S. P.),

Standard Oil Co.,

Pierpont,

Birch,

Fullerton Oil Co.,

Western Union Oil Co.,

Garbutt Oil Co.

Gen'l Pet. Corp.,

Belridge Oil Co.,
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Brea Canon Oil Co.,

A. F. Gilmore Co.,

Sec. Twenty-five Oil Co.,

Pan-Amer. Pet. Inv. Corp.,

The Petroleum Co.,

Cal. Oil & Gas Co.,

Doheny Pac. Pet. Co.,

Associated Oil Co. and 13 Affiliated Companies,

Quintuple Oil Co.

ROYALTIES COLLECTED.

A small royalty is charged by the plaintiff, and the total

amount of $171,411 has been collected. Tabulating these collec-

tions, year by year, the following list is given, as shown by Plain-

tiff's Exhibit 3 :
—

In 1911Xll J.V/J.X . .

In 1912 . 6,666.76

In 1913 . . 12,343.20

In 1914 . . 19,374.15

In 1915 . . 26,664.66

In 1916 . . 37,715.47

In 1917 . . 65,000.00 (approximately)

These facts show the great utilility of the invention and its

value to the plaintiff as well as to the public. But if any further

evidence were needed on this point, we have merely to refer to

the fact that defendant in this case, the Reward Oil Company,

was formerly one of the plaintiff's licensees and used the process

and paid royalties therefor during a period of five years.

A written license was entered into by and between the plaintiff
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and the defendant, whereby the plaintiff Hcensed the defendant to

use the patented process on the payment of a stipulated royalty.

The total amount of royalty paid by defendant under this license

was $15,645.27, and the payments were made during the years

1911-12-13-14-15 (p. 40).

Thereafter trouble arose between the plaintiff and the defend-

ant with the result that the license was terminated, and after its

termination the defendant used and is nov/ using an infringing

apparatus without the consent of plaintiff. (See stipulation, p. 184.)

While great utility and extensive use will not alone sustain

a patent, nevertheless it is pregnant and persuasive evidence

{Kryptok V. Stead, 207 Fed. 95) ; and this Court has held that in a

doubtful case such evidence is controlling {Morton v. Llewellyn,

164 Fed. 697). Since then this rule has been accentuated by the

Supreme Court in Diamond Rubber Co. v. Consolidated Tire Co.

(220 U. S. 435), where it is ruled that such evidence is regarded

" even as demonstration ".

Regarding the utility of this process, plaintiff's witness Alden

testifies (pp. 25, 26) that it reduces the water content of emul-

sions down to an average of less than one per cent and in some

instances has reduced a 65 per cent emulsion down to one-half of

one per cent, at the rate of 970 barrels per treater per day, and

at a cost of one-twelfth of a cent per barrel for current. This is

truly a remarkable showing.

These patentees are not mere improvers on a pre-existing art,

but are the original discoverers and inventors of the new art of the

electrical dehydration of oil
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THE PROCESS DESCRIBED IN PATENT IN SUIT No. 987,115.

The patent in suit (p. 482) gives a clear and accurate descrip-

tion of the invention. It states :
—

" Our invention relates to the art of separating mechanical

mixtures of liquids such as emulsions of water in oil, and to

methods or processes of such separation." (Page 1, lines 11-

14.)

The process is particularly applicable to the separation of

water from oil. The patent states:—
"In order to present our invention in a concrete and eas-

ily understandable form, we will, at the outset, describe it

as applied to the separation and removal of water particles

from crude petroleum, but it is to be understood that we do

not limit our claims to this particular case." (Page 1, lines 15-

21.)

In the next paragraph (p. 1, lines 22-54), the patent refers to

the previous unsuccessful efforts to dehydrate oil by settling

tanks, by " various forms of centifugal separators " and by dis-

tillation.

The nature of the oil to be treated is described :
—

" Many natural petroleums, as taken from the wells, con-

tain from 1/2% to 50% of water in form of small drops

(JL. e., emulsions) and after being allowed to stand for months

still hold a great proportion of the water in suspension."

(Page 1, lines 55-60.)

The fundamental discovery is then stated :
—

" We have found that when the same emulsions are sub-

jected to the action of high potential electric charges in the
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manner described below, they are rapidly de-emulsified, the

water settling to the bottom of the vessel, and collecting into

large masses which can be readily withdrawn, leaving the oil

dry." (Page 1, lines 60-67.)

By dry oil is meant oil freed from water.

The patent refers to the possibility of removing solids sus-

pended in the oil by adding water to dissolve those solids and

then separating out the water (p. 1, lines 67-82).

The patent describes the effect of the electrostatic strain as

follows :
—

" The mechanism of the phenomenon may be followed

under the microscope, if a thin layer of emulsified oil be

spread on a slip of glass, or better still, on a slab of paraffin,

and two fine wires forming the opposite poles of a high

potential source of electricity be immersed in the oil, with

their tips separated by a distance considerably greater than

that at which disruptive discharge would take place. Under

these conditions the water drops or globules in the oil imme-

diately commence to arrange themselves in chains extending

out from each electrode toward the other, strongly suggest-

ing filaments of yeast cells as seen in a fermenting liquor.

Rapidly following the formation of the chains comes a coal-

escence of the adjacent globules in each chain, and as the

chain accumulates new particles, chiefly at the free ends,

the drops nearest the electrodes become the largest, succes-

sive members of the chain diminishing fairly regularly in

size as the free end is approached. The process of coales-

cence of the water soon reaches a point where the latter

rapidly separates out in irregular masses or films on the elec-

trodes and supporting slide." (Page 1, lines 82 to p. 2, line 5.)
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While the above is a description of a laboratory experiment

there is no reason to doubt that the same phenomena are charac-

teristic of the process applied to the large volumes of emulsified

oil treated commercially. All the experts agree to this (Schmidt,

p. 138; Johnson, pp. 198, 235 ; Cory, pp. 294, 296).

The patent points out that the alternating current is preferred

to direct current and distinguishes the patented process from cer-

tain other processes in which direct current is essential (p. 2,

lines 6-45).

With reference to the effect on the water globules the patent

states :
—
" These globules are thereby subjected to electrostatic

forces dependent upon the relative potentials and dielectric

constants of the materials in contact, and caused to coalesce

into masses which may be readily removed from the body of

the oil by well known processes such as settling." (Page 2,

lines 51-58.)

A "dielectric" is a non-conductor of electricity. When two

electrodes separated by a dielectric are highly charged with elec-

tricity of opposite signs there is an electric strain through the

dielectric. Oil is practically a non-conductor of electricity, i e.,

a dielectric. Water, particularly if it is contaminated with salts,

as practically all water is unless it is distilled, is a fairly good

conductor of electricity at high potentials.

The " constant " of a dielectric, or non-conductor, is its perme-

ability to electric strain compared to that of air. Oil has a dielec-

tric constant of about two. That means that the electric strain

that can be maintained through it is twice as great as it would be

if the dielectric were air.
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The patent states that other advantages of an alternating cur-

rent are the ease with which high voltages can be obtained and

the freedom from danger of corrosion of the electrodes by pos-

sible electrolytic action incident to the use of a direct current (p.

2, Hues 59-69).

The patent then describes the apparatus in which the process

is carried out (p. 2, hues 70, to p. 3, hne 11).

The apparatus, which we have described fully {supra, p. 10),

consists of two cylindrical metal vessels A and C constituting the

electrodes. The inner cylinder C is suspended on insulated sup.

ports on the rim of the outer cylinder A. The upper end of the

outer cylinder A is made flaring or funnel-shaped, so that the

distance between the electrodes at the surface of the liquid to be

treated shall be sufficiently great to prevent short-circuiting at

the surface of the liquid, as explained on page 3, lines 12 to 28 of

the patent.

The water emulsified oil delivered from the pipe P to the dis-

tributing pipes p\ p\ /),' p' flows down through the field of elec-

tric strain between the electrodes A and C and is thereby dehy-

drated. The resulting mixture of oil and large drops of water is

led to a settling tank E by pipe D.

Certain advantages of the downward flow of the oil in the

treater and of the steam are set forth at page 3, lines 48 to 75.

The next paragraph of the specification (p. 3, lines 75-123) is

of particular importance, because in that paragraph is described

the effect of the high potential electric charges in breaking the

chains of water globules which tend to form between the elec-

trodes and which if permitted to remain unbroken would accu-

mulate and provide ''permanent " conductive paths for sufficient

electricity to discharge from one electrode to the other to reduce
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the potential of the electric charges therein and prevent the

apparatus from functioning. In the language of the patent such

^ accumulation of unbroken chains would " short circuit" the elec-

trodes. As the patent points out, the same result would follow

if the potential of the electric charges in the electrodes were

reduced too much as by increasing the resistance in the electric

circuit by means of the rheostat R.

jl
The patent states that the potential difference between the elec-

trodes must be high in order to prevent the formation of "short

circuits " within the liquid, as follows :
—

"Still another important feature which our investigation

I

has brought out is the fact that in order to prevent the forma-

tion of short circuits within the liquid, due to chains of water-

globules forming from one electrode to the other, it is necessary

to prevent the potential difference between the electrodes from

falling too low." (Page 3, lines 76-83.)

The high potential charges accomplish this result by breaking

the chains as they are forming or as soon as they are formed

between the electrodes.

The patent explains what happens when the potential or elec-

tromotive force is of proper strength :
—

J
" If we start with a small resistance in the rheostat R and

the proper electromotive force applied for any given character

of oil and water mixture and arrangement of electrodes, the

ammeter M will show an essentially constant current with

only slight irregular variation, or, at most, only occasional

momentary variations of any appreciable magnitude." (Page

3, hnes 84-92.)

The variations in the ammeter readings, which occur during
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the normal operation of the apparatus, are caused by the sudden

flow of a current from electrode to electrode which takes place

when a portion of the high potential charge in one electrode dis-

charges into the other through one or more chains of water glob-

ules and disrupts them.

The high potential discharges by breaking these chains prevent

their accumulation, which, if allowed to become permanent, would

have the eifect of short circuiting the electrodes. The high potential

thus maintains itself and thereby preserves the continuity of oper-

ation of the apparatus.

The patent then proceeds to describe what would happen if too

low a potential were used, a condition produced by increasing

the resistance in the primary circuit of the transformer T by

means of the rheostat R. It says :
—

" But if the rheostat resistance be gradually increased, a

condition will finally be reached where the ammeter reading

rapidly increases to several times its original value, thus

greatly increasing the power consumption, while, at the same

time, the potential difference between the electrodes falls,

and the effectiveness of the treatment is reduced." (Page 3,

lines 92-100).

That is, if the potential is too low, the flow of current from one

electrode to the other through the chains of water globules will not

disrupt and destroy those chains which form bridges through which

the current flows. Consequently as more bridges of water chains

form without disruption, more current, indicated by the increas-

ing ammeter readings, flows from one electrode to the other

through the complete water chains thus established and unbroken

until a condition is reached in which all the electricity delivered
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to the electrodes flows continuously through the emulsion. Then

the electrodes are "short circuited", i. e., deprived of high potential

electric charges, and there is no materal difference of potential

between the electrodes so that the electric strain disappears and

the apparatus ceases to operate. The permanent accumulation

of water chains, which a low potential would permit, would in

effect " short circuit " the electrodes by drawing off the electricity

and dissipating any electric charges in the electrodes thus stop-

ping the operation of the apparatus.

The water chains, which are immediately broken by the dis-

charges of the high potential electricity, do not have the effect of

"short circuiting the electrodes" because they do not interfere to

any material degree with the maintenance of the high electric

charges in the electrodes which causes the electric strain.

The patent states that when the potential is restored to its

original strength the apparatus again functions properly (p. 3,

lines 100-109).

The patent states the belief of the patentees, to which the

experts in this case agree (Schmidt, pp. 140, 152; Rieber p. 162,

Johnson pp. 199, 247; Cory p. 344), that the cause of the break-

ing of the water globule chains is the force of the high potential

charges. It says :
—

" We believe the explanation of this phenomenon to lie in

the disruptive forces either electrostatic or thermal which

the high potential can exert on these chains of water parti-

cles when closed, or just as they are closing between the

electrodes." (Page 3, lines 109 115).

The patentees thus state that they contemplate the formation

of "closed" or nearly closed chains connecting one electrode
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with the other. It is the fact that if chains are " closed ", the

oil films between the water globules are broken by the electric

strain and electricity discharges through the water bridge thus

provided from one electrode to the other. As this water bridge

is of high resistance, the high potential discharge of electricity

through it immediately breaks it.

The chains do not have the effect of short-circuiting the elec-

trodes, if not allowed to accumulate, because so little electricity is

discharged through them, that the high potential electric charges

in the electrodes are not dissipated. As the patent points out,

such water globule chains are formed, but the " disruptive force"

of the high potential, which breaks and discharges through them,

prevents them from accumulating permanently and thereby short-

circuiting the electrodes.

The last quoted statement of the patentees shows that they knew

that such chains are formed and that they prevent them from short-

circuiting the electrodes by disrupting them as soon as formed by the

force of the high potential. Defendant's expert Johnson states that

the chain formation " is a very rapid process, practically instanta-

neous", (p. 246), and a "chain is only of momentary duration"

(p. 235), and " the discharge is an instantaneous affair" (p. 232).

The patentees state their belief that the "disruptive forces"

which break the chains are " either electrostatic or thermal ",

.

The disruptive electrostatic force is the electric strain which

breaks down the "dielectric" or non-conducting films of oil

between adjacent water globules. When the strain breaks

these oil films a charge of electricity or current rushes across the

chain and breaks it.

The disruptive thermal force is the heat created by the disrup-

tive discharge or rush of current which may convert some of the
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water into steam (Johnson, p. 251) or create gas bubbles which rise

to the surface (Schmidt, p. 155). If steam is formed it is probably

recondensed before it can reach the surface, as it is cooled by the

emulsified oil which is usually of a temperature 30^ or 40° below

that of steam (Johnson, p. 201, Cory, p. 276).

Contrasting the effect of this high potential condition with that

of a low potential condition, the patent continues:

" If the potential falls too low then these forces are over-

come by the attractive forces between the particles and

permanent elecirolytically conducting chains are established

between the electrodes thereby reducing the potential differ-

ence of the latter still more and wasting a large part of the

supplied energy in useless heat of electrolytic conduction."

(Pages, lines 115-123.)

That is, a low potential would not be strong enough to cause

the disruption of the chains by the discharge of electricity from

one electrode to the other, and then the current would flow

through the chains accumulating in the emulsified oil thus dissi-

pating the electric strain and the process would cease (Cory, p.

307).

In the above quotation the patentees use the phrase " electro-

lytic conduction " in the sense of conduction of electricity through

the water of the mixture. There is no true electrolytic action in

the operation of the treater (Cory, pp. 250, 295). Electrolytic

action involves a chemical reaction in the chemical liquid or

electrolyte between the electrodes, nothing of which sort occurs

in the patented process.

The patent then describes some modifications that might be
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made in the apparatus (p. 3, line 124 to p. 4, line 16), and points

out that the apparatus is not claimed. It ends by stating :
—

"It is of course to be understood that the particular

arrangement of electrodes and general mode of construction

of apparatus above illustrated and described are merely

illustrative, and that we do not limit ourselves to this or any

other specific form of apparatus for carrying out the method

here described and claimed." (Page 4, lines 22-30.)

The patent thus sets forth two functions of the high potential

electricity with which the electrodes are charged, first to create

an electric strain to cause coalescence of the water globules and

the formation of chains of water globules, some completely or

nearly completely " closed " between the electrodes, and second

to cause " disruptive discharges " of electricity or electric current

through these chains thereby destroying them and thereby pre-

venting such accumulation of complete chains as would have the

effect of " short circuiting the electrodes". That effect would be

to deprive the electrodes of their high potential electric charges

thereby causing lowering of their potential, dissipation of the elec-

tric strain and cessation of the operation of the apparatus (Cory,

p. 307).

The invention of the patent in suit involved an electrical para-

dox. The patentees discovered that when a current of low volt-

age was employed there was an undesirably large flow of current,

but that when the voltage was raised to a sufficiently high

strength the current practically ceased. This was most extra-

ordinary because ordinarily increase of voltage in an electric sys-

tem causes increase of current and the common way of reducing

the current would be to reduce the voltage.
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The patentees made the astonishing discovery that if the voltage

was raised, the excessive current flow was stopped and, none the

less, removal of water was successfully and economically obtained.

They pointed out as the guide to those who were to practice

the process: " Raise your voltage to a point where you will not

have excessive current flow. Keep it there. If your ammeter

indicates excessive flow, don't put in resistance (as you would

naturally do) but cut it out to raise and keep your voltage higher."

As Rieber says, page 412 :
—

"Q. And you think it would be necessary for anyone to

understand how to practice his process to have him say in

his patent that a process that depends upon the electrical

current should include as one of the steps thereof the pre-

vention of that electrical current being stopped.

"A. I do, and I can tell you why. There is one step in

his process that is in direct contradiction to most electrically

experience, namely an increase of voltage as noted by him

in certain experiments produce a decrease of current. That

is ordinarily not the case. Therefore, that principle and

phenomena require explanation and guidance even for a

person familiar with other electrical operations. He states

that if the voltage is maintained at a high value the machine

will function successfully. The attempt to form chains will

be frustrated by electrostatic or thermal forces, just as he has

pointed out ; if the voltage be reduced to a lower value these

chains will become permanent. Now, that is something

which if it occurred would baffle anybody even with common

electrical experience and I feel it is necessary to include that

in a patent of this kind in explanation of it."
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AN ILLUSTRATIVE WATER ANALOGY.

The action of the electricity may be illustrated by a water

analogy which, while by no means exact, may serve to help to

visualize the phenomena involved, as " electric current is and

often has been considered as analogous to water flow " (Cory, p.

278).

Let us suppose that we have a tank adapted to hold water and

divided into two compartments A, C bv a partition D, and that

from the bottom of each compartment a pipe to a pump.

The pump is analogous to the source of electricity and, that its

analogy to the alternating current gener^'^">r may be more com-

plete, suppose that it pumps the watei . direction for a

limited time, and then pumps the water in the oih^^
-^"^^

a limited time, etc.

I'%.±. JFia. 2.

yi^ c

'ectioi. A
Si-

r=a. g^-------^g°=f
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Our first figure shows the water all pumped into compartment

C and withdrawn from compartment A. This condition is analo-

gous to the action of the alternating current generator in creating

a positive charge of electricity in the electrode C and a negative

charge in the electrode A. The height of a column of water in

compartment C co^^^' nds to the height of the potential of the

electric current. The water in compartment C presses against

the division barrier D and tends to penetrate it or even break it

and the higher the colp ^n the greater is this strain. This pres-

sure strain against the partition D corresponds to the electric

strain through the oil emulsion in the treater of the patent.

When the P.';*^ i->.\3es, Fig. 2, it draws the water from

-'^partm^^'^*" C ajjd ;^(elivers it into compartment A and the strain

or ^hv partitio- D is the same as before, but opposite in direc-

ic ' This is analogous to the action in the patented treater.

, ^ry small holes through the partition D would be analogous to

the bridges of complete or nearly complete water chains in the

treater of the patem and the squirting of water through these small

holes would be analogous to the discharge of electricity through

these water chains. We cannot illustrate by a water analogy the

effect of the high pot_e^'al discharges through these water chains

which break them^ but we can imagine that just as soon as such

a hole occurs in the partition D of the illustrated apparatus the

water that squirts through the partition D under high pressure

would by some means close the hole in the partition. Such

squirting of the water and closing of the hole would correspond

to the -disruptive discharge and the breaking of the water chains

in the oil in the process of the patent in suit.

The above is an analogy illustrating the action in the patented

process in which the high potential strain is maintained.
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The condition which is prevented by the process of the patent,,

we have illustrated in our third figure. That condition corres-

ponds to the persistent and permanent accumulation of complete

water chains in the treater of the patent, which accumulation would

take place if those chains were not disrupted by the high poten-

tial discharges and must be prevented if the process is to con-

tinue to operate. Such permanent chains would be analogous to

so many and such large holes in the partition D that the water

when pumped would flow readily through these holes, through

both compartments, through the circuit and through the pump

itself. It would be pumped first in one direction and then in the

other direction, but it would not build up in either of the compart-

ments A or C of the tank, because of its free passage through the

partition D, that is, there would be no column of water in either
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compartment pressing upon the partition D. Thus the holes in

the partition D may be said in effect to " short circuit " the com-

partments A and C by permitting the flow of water and prevent-

ing the damming up of the water in those compartments.

In the same way the accumulation of enough permanent com-

plete water chains in the treater of the patent would permit the

flow of the current through the oil emulsion and thereby deprive

the electrodes A and C of the high potential charges which cause

the electric strain (corresponding to the pressure on the partition

D of our illustration Figs. 1 and 2) on which the operation of the

apparatus in dehydrating the oil depends.

The " short-circuiting of the electrodes " which is to be avoided

and prevented in the process of the patent in suit consists in the

flow of sufficient current through the oil to lower the difference

of potential between the electrodes to a point where there will

be insufficient electric strain to cause coalescence of the water

globules. The mere instantaneous formation of a water bridge

which is destroyed the moment it is formed is not "short-

circuiting" in any true sense and is surely not that "short-

circuiting " which is to be avoided and prevented in the patented

process.
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THE CLAIMS IN ISSUE.

The claims in issue are as follows :
—

1. The improvement in the art of separating and collecting:

particles of one liquid suspended in another liquid, which latter is

essentially a non-conductor of electricity, consisting in bringing,

the material to be treated between electrodes connected to a

source of electricity of sufficient voltage to produce coalescence

of the suspended particles in such wise as to cause the rapid

separation of the two liquids throughout the body of the mixture

and, at the same time, prevent the coalescing globules from form-

ing complete chains short circuiting the electrodes.

2. The improvement in the art of separating and collecting

particles of one liquid suspended in another liquid, which latter

is essentially a non-conductor of electricity, consisting in bringing

the material to be treated between electrodes connected to a

source of alternating current of sufficient voltage to produce

coalescence of the suspended particles in such wise as to cause

the rapid separation of the two liquids and, at the same time, pre-

vent the coalescing globules from forming complete chains short

circuiting the electrodes.

3. The improvement in the art of separating and collecting par-

ticles of one liquid suspended in another liquid, which latter is

essentially a non-conductor of electricity, consisting in causing the

material to be treated to flow between electrodes whose essentially

active surfaces are immersed below the surface layers of said ma-

terial, and are connected to a source of electricity of sufficient

voltage to produce coalescence of the suspended particles in such

wise as to cause the rapid separation of the two liquids through-

out the body of the mixture and, at the same time, prevent the
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coalescing globules from forming complete chains short circuiting

the electrodes.

4. The improvement in the art of separating and collecting

particles of a liquid suspended in another liquid relatively lighter

and which is essentially a non-conductor of electricity, which

consists in causing the material to be treated to flow downward

between electrodes whose essentially active surfaces are immersed

below the surface layers of said material, and are connected to a

source of electricity of sufficient voltage to produce coalescence

of the suspended particles in such wise as to cause the rapid

separation of the two liquids throughout the body of the mixture

and, at the same time, prevent the coalescing globules from form-

ing complete chains short circuiting the electrodes,

7. The improvement in the art of separating and collecting

particles of one liquid suspended in another liquid which latter is

essentially a non-conductor of electricity, which consists in first

passing the material to be treated between charged electrodes

substantially as described, and then causing said material to flow

quietly and without churning action into a settling reservoir from

the top of which the lighter, and from the bottom of which the

heavier of the two liquids are, respectively, withdrawn.

Claim 1 is the broadest claim. It defines the process as bring-

ing the material to be treated between two electrodes connected

to a " source of electricity of sufficient voltage " to have two

functions : first, " to produce coalescence " of the water globules

called "suspended particles", and second, to "prevent the coa-

lescing globules from forming complete chains short circuiting

the electrodes ".

The patent specification makes it clear that this second func-

tion is accomplished by the disruptive discharges through the
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"closed" or nearly closed chains, which if not thus broken would

accumulate and short circuit the electrodes. By this action the

high potential is self-preserving. This is clearly all that is meant.

The second claim is substantially the same as the first, except

that it defines the " electricity of sufficient voltage" of claim 1 as

an " alternating current of sufficient voltage".

The third claim is like the first but has the additional require-

ment that the " active surfaces " of the electrodes " are immersed

below the surface layers of said material " treated.

The fourth claim is like the third, except that it requires that

the flow of the material treated shall be "downward" between

the electrodes.

The seventh claim defines the process of passing the material

"between charged electrodes" and "then causing" it to flow

"quietly and without churning action into a settling reservoir"

and drawing off the oil, the " lighter liquid ", from the top and

the water, "the heavier" liquid from the bottom. This claim

does not explain or define the effect of the electric charges on the

material and is not limited to the functioning of those charges as

set forth in the other claims in issue.

TO "SHORT CIRCUIT" IS TO DEPRIVE OF ELECTRICITY OR

CURRENT.

In claims 1 to 4 in issue it is specified that the electric potential

or voltage is sufficiently high to "prevent the coalescing globules

from forming complete chains short circuiting the electrodes".

As defendant's argument, that its process does not infringe these

claims, altogether depends upon attributing to the quoted phrase

a meaning which is absolutely unreasonable and inconsistent with

the process set forth in the specification, an explanation is neces-



39

sary of what is properly meant by a " short circuit ", and of what

the effect is of " short circuiting " in electric systems to which

current is being supplied.

We show in the accompanying diagram a generator supply-

ing current to a bank of lamps. Between the supply wires of

this system we have illustrated a switch which is adapted to

make contact successively with the posts 1, 2, 3 and 4 arranged

Generator^
Swilckv

SlMnluJvth
>> :. j^witciv -^^ y resisXance —,— , '

, .

JlesLsla/ice Coils-iJ

as shown with resistance interposed between adjacent posts. The

post 4 is connected to the other line wire. This switch arrange-

ment is a bypath or "shunt " with variable resistance.

When the switch is open as shown in the sketch, the entire

current flows through the lamps.

When the switch is placed in contact with the post 1, some of

the current will pass through the switch, through all the resistance

coils in series and into the other line wire. The amount of cur-

rent that will flow through this shunt or bypath as compared to

the amount of current that passes through the lamps depends

upon the relative resistance of the two paths through which the

current flows, the amount of current in each path being inversely

proportional to its resistance. So that when the switch is on

post 1, there is considerable resistance in the shunt and a com-

paratively small amount of current will pass therethrough and a

comparatively large' amount of current will pass through the

lamps and they will burn brightly.

As the switch is advanced successively to the posts 2, 3 and 4,
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more resistance is cut out of the shunt and therefore more cur-

rent flows over this shunt and less current flows through the

lamps so that the lamps are dimmed more and more.

When the switch rests on the post 4 there is only a small

amount of resistance in the shunt and consequently a large pro-

portion of the current flows through the shunt and very little

through the lamps. Under these conditions and only under these

conditions does the shunt "short circuit" the lamps. Then and

only then is the shunt of such low resistance that substantially all

of the current flows across it and the lamps are deprived of current.

A short circuit is a shunt over which so much current passes

as to prevent that portion of the circuit which is shunted from

receiving an appreciable supply of electricity.

It is sufficient to quote the standard authority, Houston's Dic-

tionary of Electrical Words and Phrases, for a definition of "short

circuit ", namely :
—

" A shunt or bypath, of comparatively small resistance,

around the poles of an electric source or any portion of an

electrical circuit, by ivhich so much of the current passes

through the new path, as virtually to cut out the part of the

circuit around which it, the short circuit, is placed, and so

prevent it from receiving an appreciable current."

This definition is said by defendant's expert. Prof. Cory, to be

"acceptable" (p. 326). Yet, he and Johnson both used the term

"short circuit" in their testimony to apply to any conducting

connection or "shunt" between the electrodes. There is no

justification for such misuse of terms.

The essential point to bear in mind is that the effect of the

short circuit is to prevent the other part of the circuit from
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receiving " an appreciable current ". A shunt or bypath, such

as that shown in the foregoing illustration does not short circuit

the lamps until it performs this function ; // is merely a shunt, not

a short circuit.

It is in this sense that the phrase " sufficient voltage — to pre-

vent complete chains short circuiting the electrodes " is used in

claims 1 to 4 of the patent in suit. It means that the " complete

chains" on which the "disruptive forces" act "when closed or

just as they are closing between the electrodes " are prevented

from becoming " permanent electrolytically conducting chains".

Such permanent chains are the only chains which would deprive

the electrodes of their high charges, that is, would short circuit

the electrodes, with the result that there would cease to be an

appreciable electric strain in the oil emulsion between the elec-

trodes and consequently the coalescing of the water globules

would not take place.

H On the other hand, when one or more complete chains of water

globules bridge the gap between the electrodes the electric strain

breaks the films of oil between the water globules and a discharge

of current takes place through these chains thereby breaking

them, the effect on the electrodes is merely that of a shunt, not a

short circuit, because only a portion of the electric charge in one

electrode discharges into the other through the chains as through

a shunt and the high potential in the electrodes is substantially

maintained so that the electric strain persists and the apparatus

continues to function.

1^ The chains therefore have the effect on the high potential

charges in the electrodes merely of a shunt or bypath. The

effect of these chains does not become that of a short circuit

unless they become "permanent" and accumulate, in which case
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so much of the electric charges in the electrodes would be dis-

charged through those permanent chains as to lower the poten-

tial to such an extent that the electric strain would be dissipated

and consequently the water globules would not be caused to

coalesce and the apparatus would cease to function.

An apt illustration of a shunt that is not a short circuit is

given by plaintiff's expert, Schmidt (p. 151), when he points out

that if the wet string of a boy's kite is dropped across two power

lines—
" You will get a flicker, which so far as the string is con-

cerned is absolutely disastrous, but as far as the power

house is concerned a man would not care if the boy dropped

a thousand of them across, he never notices them."

The boy's kite string would shunt some of the electricity,

enough to burn up the string, but it would not "short circuit"

the power house as it would have no appreciable effect upon the

amount of electricity transmitted.

With reference to the " short-circuiting of the electrodes

"

which is to be avoided and prevented in the process of the pat-

ent in suit, the testimony is clear.

Mr. Schmidt testifies (p. 122) :
—

" My personal opinion would be that it would mean the

bridging of the electrode gap by a path of such low resistance

as to destroy the electrostatic field between the electrodes.

"

Again at (p. 142), Schmidt testifies on cross-examination :
—

"Q. Let us begin again : In the operation of this Cottrell

treater will there under any conditions be formed a chain of

water particles connecting one electrode with the other?

A. Undoubtedly.
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Q. If such a chain is formed will there under any condi-

tions be a current of electricity passing through such chain ?

A. Unquestionably.

Q. And when that current of electricity passes through such

chain would you call that short-circuiting the electrodes?

A. No."

At (p. 149), Schmidt states :
—

,.. u q-j^g operation must be so adjusted that the chains are

broken up as rapidly as formed so that you do not get an

accumulation of conducting paths. And that is all that Dr.

Cottrell meant when he said, ' at the same time preventing a

short circuit of the electrodes '."

Mr. Rieber, whose qualifications as a specialist in high-tension

electrical work are admitted (p. 156), testifies of the process

described in the process patent in suit (p. 160) :

—
" In other words, he [Cottrell] recognises as a necessary

explanation to the operation of his device that water particles

must at times form chains across between the electrodes,

and he recognizes further, as a means of preventing them

from destroying the efficiency of the device, the maintenance

of a potential sufficient to disrupt those chains before they

can do any harm."

Mr. Rieber confirms the statements of the patent, p. 173 :
—

' " He [Cottrell] says if you do not apply sufficient voltage

to the treater you have permanent chains formed, and I quite

agree with him ; he apparently has observed the fact and has

made correct deductions from the same."

On cross-examination Mr. Rieber testifies (p. 409) :
—
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"Q. I notice in numerous places in tlie Cottrell patent that

he states one of the steps of his process is to prevent the

formation of these chains.

"A. He does not state any such thing in his disclosure.

One of the elements in most of his claims is that it is to that

effect. The disclosure, as I remember, does not state that

chains are not to be formed. He states that permanent elec-

trolytically conducting chains are not formed and he states

why. He says they waste a large amount of energy in use-

less heat of electrolytical conduction."

NO PRIOR ART.

The invention of the process of the patent in suit was a true

" pioneer " invention. It created the art of dehydrating oils by

electricity. There is no prior patent or item in the prior art dis-

closing such a process or any process having that purpose or

result.

Davis & Perrett Patent No. 744,171, November 17, 1907.

The only prior patent referred to in this case is the Davis &
Perrett patent, (p. 514) in which it is proposed by a process,

which is not shown to have ever gone into use, to remove the

drops of oil occurring in the water of condensation from the

exhaust of steam engines. The water containing the oil, to which

is added soda or potash in order to increase the conductivity of

the water, is passed between sets of iron plates in a suitable tank.

A low potential direct electric current is supplied to these plates.

The apparatus is in effect an electrolytic cell. The steady elec-

tric current passing through the acidified water causes the con-

sumption of the iron electrodes and separates therefrom " infin-

itely small iron particles " (p. 1, line 60 of the patent), to which
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the oily particles unite and " then it is an easy matter to remove

by filtration or by settling the oily parts from the water". (Page 1,

lines 65-67.)

The Davis & Perrett patent is the antithesis in every material

respect of the Cottrell & Speed patent in suit ; the material

treated is different, the current employed is different both in

character and in potential, the action is different and the result is

different.

(1) In the patent in suit, the material treated is oil, a non-con-

ductor of electricity, emulsified with globules of water, a conduc-

tor of electricity ; in Davis & Perrett the material operated upon

is water, a conductor, containing drops of oil, a non-conductor.

(2) In the patent in suit a high potential current is used ; in

Davis & Perrett a low potential current is used.

(3) In the patent in suit there is an electrostatic strain between

the electrodes which causes the water globules to coalesce and

form chains ; in Davis & Perrett there is no electrostatic field, and

the current flows steadily all the time through the mass of water.

(4) In the patent in suit the high potential electric charges

maintain themselves by breaking the chains of water globules as

soon as formed between the electrodes thereby preventing short

circuiting of the electrodes and consequent destruction of the

electrostatic strain ; in Davis & Perrett the whole of the low

potential current flows steadily from electrode to electrode, which

may therefore be said to be " short circuited " all the time.

(5) In the process of the patent in suit there is no electrolytic

action, i.e., the decomposition of a liquid into its constituent

chemicals by the flow of an electric current therethrough ; in

Davis & Perrett the action depends on electrolysis by which the

acids in solution are set free and attack the iron plates and sepa-
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rate particles of iron therefrom to which iron particles the drops

'

of oil are said to unite.

(6) The process of the patent in suit solved a great problem

and has gone into wide successful commercial use and makes a

valuable pure oil product out of a worthless mixture of oil and

water ; the Davis & Perrett process has never gone into use and,

so far as this record shows, is entirely worthless.

There is no serious contention that the Davis & Perrett patent

anticipates or limits in any way the scope of the patent in suit.

On the contrary, defendant's expert, Prof. Cory, states (p. 339) as

to the disclosures of the patent in suit and of the Davis & Perrett

patent that " each are distinct and separate processes acting

upon a fundamentally different principle ". (See also Rieber, p.

394 and Schmidt, pp. 415, 416.)

DEFENDANT'S PROCESS.

The defendant's process, which has been carried out in two

substantially similar forms of treaters, is essentially and in every

material respect the process of the patent in suit. The defendant

has merely varied the form of the electrodes employed by it and

has in no way altered the mode of operation of the process.

In the defendant's treaters the water-emulsified oil is passed

between electrodes immersed in the liquid and connected to a

source of high potential alternating current. The effect of this

is exactly the same as in the patent in suit, namely, there is

created between the electrodes and through the water-emulsified

oil an electric strain which electrifies the water globules so that

they mutually attract one another. The strain breaks the film of

oil between adjacent water globules thereby causing coalescence.

The strain also causes the globules to form chains, some of which
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tend to extend from one electrode to the other. But, exactly as

in the patent in suit, as soon as a chain is closed or nearly closed

between the electrodes the electric strain breaks the oil films

between the water globules of such a chain and there is a dis-

ruptive discharge of electricity from one electrode to the other

across the chain which breaks and destroys it as soon as it is

formed. Thereby the high potential protects itself and maintains

the operation of the treater, exactly as in the patent in suit.

It is clear, therefore, that the defendant's process is that of pat-

ent No. 987,115 in suit, and is a clear infringement thereof.

The defendant's first apparatus is shown in Plaintiff's Exhibit

No. 6 (p. 488). It is also more clearly shown in the drawing of

the McNear and Bowles patent No. 1,158,253, October 26, 1915

(p. 509), here reproduced.

This apparatus consists of a cylindrical tank, to the outer wall

of which is connected one end of the electric circuit. This cylin-

der is provided on its inside at intervals with circular shelf-like

plates having holes of substantial size at their centers. This

cylinder and its attached plates constitute one electrode. Within

the outer cylinder is a rod supported by a spider resting on and

insulated from the upper rim of the cylinder. The rod is also

supported by an insulated support on the bottom of the cylinder.

This rod is provided with circular plates which extend into the

spaces between the plates attached to the outer cylinder. This

rod and its plates constitute the second electrode.

The mixture of oil and emulsified water is introduced through

a pipe at the top of the treater and flows downward through the

treater between the electrodes, where it is subjected to the elec-

tric strain and to the disruptive discharges of electricity in the

same way and with the same result as in the apparatus of the
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patent in suit. The mixture of oil and large gobs of water pro-

duced by the effect of the high potential electric charges is with-

drawn from the bottom of the treater and led by a pipe to a

settling tank, from the top of which the lighter material, the oil,

is drawn off by one pipe and from the bottom of which the

heavier material, the water, is drawn off by another pipe.

The defendant's second apparatus is illustrated in Defendant's

Exhibits F (p. 519) and G, a blueprint. We reproduce here a

drawing of this treater.

This apparatus is the same as the first apparatus, except that

the separate settling tank is dispensed with and a large chamber

is provided at the bottom of the treater in which the water col-

lects and is withdrawn by a pipe near the bottomi of the treater.

The separated oil being lighter rises to the top of the treater and

is withdrawn by a pipe therefrom. The mixture of water-emulsi-

fied oil is led into the treater by an inlet pipe discharging just

below the lower plate of the inner electrode.

It is, of course, clear that the use of a separate vessel as a set-

tling tank is a mere detail. Defendant's second treater is in itself

a settling tank from which the water is drawn off from the large

space in the bottom and the oil from the top. The arrangement

is the full equivalent of a separate settling tank. Defendant's

expert, Johnson, testifies that he can not see " any distinction in

principle between those devices" (p. 227).

The process as carried out in both treaters employed by the

defendant is identically that of the patent in suit. The defend-

ant's witnesses state without qualification that in each of the

defendant's treaters the water emulsified oil is passed between

electrodes which are connected to a source of high potential

alternating current, whereby an electric strain is created between
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the electrodes causing coalescence of the water globules and the

formation of chains of water globules some extending from

electrode to electrode and that there are disruptive discharges

of electricity through these chains which break them, thus

preventing such accumulation of complete chains as would

deprive the electrodes of their high potential charges (in effect

short-circuit the electrodes), thereby preserving the continuity of

operation of the apparatus (Johnson, pp. 190-192, 200, 203, 205,

231, 236, 237; Cory, pp. 270-278, 327, 353, 356).

Thus Prof. Cory (p. 327) misusing the term "short-circuit" to

mean any conducting path between the electrodes, admits :
—

"I am not at all desirous of saying that I know exactly

what occurs in any of these treaters. I do know this, that

in the operation of the treaters as used at Reward and the

experimental treaters upon which Mr. Johnson and I worked

in July, that an emulsion is delivered into the treater and

that a difference of potential is applied to the electrodes,

that that difference of potential produces short circuits [he

means paths of high resistance] between these electrodes;

that these short circuits could only occur because of the

formation of chains of water globules between the electrodes

and that as a result, the water is definitely separated from

the oil and is drawn off, and the oil is drawn off."

Infringement of patent No. 987,115 is therefore abundantly

established and entirely clear.

All the claims in issue are infringed by the process carried out

in defendant's first treater.

Claims 1, 2 and 3 are clearly infringed by the process carried

out in the second treater.



50

The defendant's contentions that the process of its second

treater avoids claim 7 which calls for a " settling reservoir " is

unsound as we point out infra, page 79.

The essential fact is that the process practiced by the defend-

ant, whether in its first form of treater or in its second form of

treater, infringes claims 1, 2 and 3 of patent No. 987,115.

OSCILLOGRAPHS OF DEFENDANT'S TREATERS PROVE THAT

DEFENDANT'S ELECTRODES ARE NEVER
"SHORT CIRCUITED".

The oscillographs of the defendant's treaters establish the fact
\

that at no time in the operation of those treaters is the potential

of the electric charges in the electrodes reduced by the disruptive

discharges to so low a point that it is insufficient to maintain the

field of electric strain between the electrodes which causes the

coalescence of the water globules.

Defendant's expert, Cory, states that a voltage of 3000 volts

is sufficient to effect "the rapid and actual separation of the

water" (p. 288). The minimum voltage that he observed in

defendant's treaters was 6400 volts (p. 283). There is no sug-

gestion that in defendant's treaters the voltage ever falls below a

point at which effective coalescence takes place.

Mr. Johnson, defendant's expert, took oscillographs of the

defenders treaters which are defendant's exhibits, J-1, J-2, J-3,

J-4, etc. In these oscillographs the curves of greater amplitude

represent the voltage or potential and the curves of lesser ampli-

tude represent the volume of current (p. 207).

While in all these oscillographs there are some variations in

the amplitude of the potential curves, the amplitude never sinks

to zero or approaches zero sufficiently to show that there were

not at all times sufficient electric charges in the electrodes of
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defendant's treaters to maintain the necessary electric strain.

This is pointe'd out by Mr. Rieber (pp. 371 and following). He

states (p. 372), with reference to one of the oscillographs, " J-5",

which is typical :
—

" I wish to point out that the voltage remained substan-

tially at an even, constant value." (Page 372.) . . .

As to all the oscillographs, he states :
—

"None of these oscillograms, introduced here, which are

taken in a scattering manner between both treaters, show any

evidence of short circuiting, that is, a lowering of the potential

that would make the device inoperative." (Page 370.) . . .

" There is no evidence of anything which lowered the volt-

age to a prohibitive value." (Page 371.)

Professor Cory made similar oscillographs with an experi-

mental treater of the same construction as the defendant's treaters

and produced two films or oscillographs, defendant's exhibits

0-1, 0-2, which show in the upper line the current variations and

in the lower line the voltage variations. These exhibits show

that the voltage was practically constant.

With reference to these tests Mr. Rieber testifies :
—

" But the determination that I should make from this very

readily is that during the entire duration of these 10 seconds

that no short-circuiting took place that lowered the potential

to a point where the device would become in the least inop-

ative. I can see that during the entire duration of this film

an electrostatic field of practically the full potential applied to

the device was in operation." (Page 374) . . .

" Looking at this voltage curve, if you glance along that
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you can see a straight line of voltage on each side, showing

that the actual electrostatic field in the devite was substan-

tially constant and had a uniformily high potential." (Page

376.) . . .

" The inference that I would draw from these two oscillo-

grams is that in the device in question, on which the meas-

urements are being made there is a substantially constant

electrostatic field of high value being maintained during the

entire period of measurement ". (Page 377.)

Mr. Rieber also testifies that in his observation of the defend-

ant's treaters on January 19, 1918, the voltage at a maximum of

10,500 volts never fell below 10,000 volts, page 381, and he testi-

fied:--

" So I can say from that that there was no short circuit

within my meaning of that term established." (Page 381.)

There is no suggestion on the behalf of the defendant that in its

treaters the potential of the electric charges in the electrodes ever

falls to so low a point as to diminish the electric strain between the

electrodes to a point at which coalescence of the water globules will

not occur.

Hence there is never in the defendant's treaters any " short

circuiting of the electrodes." The high potential electricity pro-

tects itself just as in the process of the patent in suit by breaking

the chains of water globules when closed or as they are closing

and thereby prevents their accumulation so that short circuiting

of the electrodes is prevented.

The defendant's treaters have the same mode of operation as

the treater of the patent in suit and carry out the same process.

The identity of defendant's process with that of patent No.
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987,115 is further substantiated by the statement of defendant's

expert Johnson that—
"during the ordinary running of the (defendant's) plant, the

position of the needle on the ammeter was very nearly at

the zero line." (Page 203.)

This shows that the same conditions exist in the ordinary

operation of defendant's treaters as are set forth in the patent in

suit, which states that when the process is operating with " the

proper electromotive force ", i. e., high potential " the ammeter M
will show an essentially constant current with only slight irregu-

lar variation" (p. 3, lines 88-90).

DEFENDANT'S CONTENTION AS TO NON-INFRINGEMENT.

The defendant contends that its process, whether carried out

in its first or second treater, does not infringe the first four

claims of patent No. 987,115 on the ground, as we understand the

contention, that in the defendant's process (just as we insist to

be the fact as to the process set forth in the patent) there are

chains of water globules formed from one electrode to the other,

through which electricity flows and breaks the chains. The

defendant contends that this mode of operation is excluded from

the process defined in claims 1 to 4 of the patent in suit by those

recitations in the claims which say that the " source of electric-

ity " or the " alternating current " is of

" sufficient voltage to produce coalescence of the suspended

particles in such wise as to cause the rapid separation of

the two liquids throughout the body of the mixture and, at

the same time, prevent the coalescing globules from forming

complete chains short circuiting the electrodes."
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Defendant's argument is that a complete chain is a " short cir-

cuit " and hence that the first four claims of the patent exclude

complete chains.

The defendant argues that the chains which it admits are

formed in the process of the patent are broken by mechanical

action, that is by the movement of the liquid between the elec-

trodes, before the chains are complete enough to form paths for

the flow or discharge of electricity from one electrode to the

other.

The defendant contends that according to the patent no dis-

charge of electricity or flow of current may take place from one

electrode to the other.

The defendant admits that the patent in suit describes the

electrodes charged to high potential, which the defendant's pro-

cess has; it admits that the patent describes the electrostatic

field of electric strain between the electrodes which the defend-

ant's process has ; it admits that the patent describes the forma-

tion of chains which the defendant's process has ; it admits that

the patent describes the coalescence of the water globules, regard-

less of whether the chains are " complete " or not, which defend-

ant's process has ; and it admits that the patent describes the for-

mation of chains anchored at one end to one electrode and

extending out towards the other, which the defendant's process

has. All these actions, which contribute to the dehydration of the

oil, are admittedly the same in the process of the patent and in the

defendant's process.

The only point that the defendant makes is that the claims in

question arbitrarily say that no complete chains are formed and

no current flows from electrode to electrode. As Professor Cory

put it :
" Electrolytic conduction is no part of the Cottrell process,
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as set forth in these patents." (Page 307.) " The entire disclos-

ure of all of the Mr. Cottrell's patents is that he must prevent the

formation of chains between the electrodes." (Page 343.)

This interpretation of the patent and its claims, we insist, is

absolutely wrong. It is based on the arbitrary postulate that any

complete chain is a short circuit, which is inconsistent with the

fact that when the voltage is high, as specified in the patent, the

chains are immediately broken as soon as complete, as Professor

Cory puts it " the short-circuiting would result in the breaking up

of these chains ". This postulate is a plain error because the

chains thus broken do not have the effect of " short-circuiting the

electrodes ", because they do not materially reduce the potential

of the charges in the electrodes on the maintenance of which

potential the process of the patent depends.

The question is therefore whether the patent describes the for-

mation of such complete chains and their disruption by electric

discharges.

It is clear that it does.

The patent states that when the " proper electromotive force
"

is applied—
" The ammeter M will show an essentially constant cur-

rent with only slight irregular variation, or, at most only

occasional momentary variations of any appreciable magni-

tude." (Page 3, lines 88-92.)

The only action that can cause "variation" in the ammeter

reading is a change in the current passing therethrough. The

only way that the current can change is by the discharge of some

of the electricity through the emulsion from one electrode to the
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other. This can only be due to the formation of complete chains

or conductive water paths between the electrodes.

The defendant cannot deny the logic of this for its experts

point to oscillographs which show variations in the ammeter read-

ing as proof that in the defendant's treaters there are electric

discharges from one electrode to the other, hence current flow

and hence the formation of complete chains (Cory, p. 295).

The same phenomena are described in the patent in suit in the

above quotation.

The patent, having thus described the process in which the

potential of the electric charges in the electrodes is high enough

to maintain the electric strain necessary for coalescence and to

maintain itself with only comparatively small " variations " in the

ammeter, proceeds to contrast this condition with that which

would be produced by the use of low potential. It says :
—

"But if the rheostat resistance be gradually increased

[resulting in decreased potential] a condition will finally be

reached where the ammeter reading rapidly increases to

several times its original value, thus greatly increasing the

power consumption, while, at the same time, the potential

difference between the electrodes falls, and the effectiveness

of the treatment is reduced." (Page 3, lines 92-100.)

The patent contrasts two conditions, that of high potential and

that of low potential.

(1) When the potential is high, the ammeter shows that the

current, while subject to "variations", remains "essentially con-

stant" and the process operates effectively. That is true of J
defendant's process (Johnson, p. 203). •

(2) When the potential is low, the ammeter reading "rapidly
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increases", the "potential difference" falls and the process

becomes less effective.

In the first case the high potential keeps the process going at

constant high efficiency, in the other case the low potential reduces

its effectiveness.

Every condition in the two cases is the same except the poten-

tial. Therefore the difference in result must be due to the differ-

ence in potential.

The difference in result is that in the case of high potential the

ammeter reading varies but remains essentially constant and the

high potential is maintained ; while in the case of low potential

the ammeter reading increases and the potential drops. The pat-

ent explains the reason for this difference.

The patent has stated, 'page 1, line 82 to page 2, line 5, that the

electric strain created by the difference in potential causes the

water globules to form into chains. All agree to this. All agree

that the chains will bridge the gap between the electrodes if not

broken. All agree that variations in the ammeter reading are

due to passage of electricity through conducting water paths

bridging the electrodes. All agree that when the ammeter read-

ing returns to normal the conducting paths have been broken.

All agree that when the ammeter reading rises and stays up

there is a continuing flow of current through the conductive

water paths in the emulsion.

It therefore follows, that in the process set out in the patent :
—

(1) In the case of high potential, the chains form between the

electrodes and discharges of electricity take place, which break

the chains. This is a feature of the patented process in which

the high potential breaks the chains and protects itself,

(2) In the case of low potential, the chains form between the
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electro'des, conduction of electricity takes place but does not

break the chains (this is shown by the maintained increased

ammeter reading), the potential falls, and the treatment becomes

ineffective.

In the case of the high potential the discharges, which break the

chains, are insufficient to lower the potential difference between the

electrodes to any substantial degree. They therefore do not have

the effect of " short-circuiting the electrodes ". The potential is

high enough to break the chains before they can accumulate in

sufficient quantity to "short circuit the electrodes". It thus pre-

vents " short circuiting the electrodes ".

In the case of low potential, the difference of potential between

the electrodes is so low that the passage of electricity does not

break the chains, hence the ammeter reading increases and the

potential difference decreases to the point of ineffectiveness.

The contrast that the patent points out between the effect of

the high potential and the effect of the low potential makes it

absolutely certain that the patent fully describes conditions of

operation which cause formation of chains between the elec-

trodes, discharges of electricity through the chains and disruption

thereof, and that the conditions of the patented process can exist

only when the potential is high enough to cause such action and

thereby prevent "short-circuiting the electrodes".

The patent, after describing the steady increase of current and

reduction of potential which occurs when too much resistance is

in the circuit, states that —
" If the resistance in the rheostat is then reduced to its

original value, the current, after a momentary further in-

crease, quickly falls back to the original small value it had

at the outset." (Page 3, lines 102-104.)
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This momentary "increase" shows a discharge of electricity

which is violent enough to disrupt the accumulation of complete

chains that caused "the short circuiting of the electrodes" which

occurred when the potential was too low.

The patentees then state their belief as to the causes of " the

phenomena " namely that they are—
" the disruptive forces either electrostatic or thermal which

the high potential can exert on these chains of water parti-

cles when closed or just as they are closing between the

electrodes." (Page 3, lines 109-115.)

This belief is in full accord with the facts, or rather the scien-

i

tific theories stated by the experts. The water globules of which

a chain is composed are separated from one another by thin films

of oil. The electrostatic pressure tends to force the electricity

I

through these films. When the films become thin enough, that

'pressure breaks them and a discharge of electricity takes place

i through the chain. The pressure is the "disruptive" "electro-

I static" force. The discharge of electricity, i. e., flow of current,

lis its result.

''I
When the discharge takes place a current flows over the water

jchain but as the chain is of high resistance the flow of current

[develops heat and bursts the chain. This is the "disruptive"

! r thermal " force.

It would be immaterial, if it were the fact, that the patentees

I

were mistaken in their belief as to what happens in the mass of

joil. No one actually knows. -^But it is a substantial tribute to

ithe accuracy and fullness of the description in the patent that the

i; [patentee's belief agrees fully with what the experts after years

of commercial operation say is the probable action in the oil.

\
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The patentees were undoubtedly correct in describing "these

chains of water particles" as "closed" or "just" "closing

between the electrodes" when the disruptive discharges take

place through them.

The belief of the patentees as to what happens when " the

potential falls too low" is that " permanent electrolytically con-

ducting chains are established between the electrodes "
(p. 3, lines

117-118). Here again they are fully corroborated by the experts.

The patentees have chosen to explain their process of high

potential by contrasting it with what happens when the potential

is too low to carry out their process. Their description is full,

complete and clear. It leaves no doubt that the high potential

and consequent high electric strain have two functions
; first, to

cause coalescence of the water globules and, second, to prevent

any substantial lowering of the difference of potential between

the electrodes, which would in effect short circuit the electrodes.

This it does by breaking or blowing up the chains of water

globules before they can accumulate, that is," when closed or

just as they are closing between the electrodes ", just as the high

potential of a transmission line would burn up the wet string of

a boy's kite that fell across the two wires.

Analysis of the disputed expression in claims 1 to 4, shows that

it means exactly that action described in the specification. The

expression is —
" A source of electricity {or alternating current) of sufficient

voltage to produce coalescence of the suspended particles in

such wise as to cause rapid separation of the two liquids

throughout the body of the mixture and, at the same time,

prevent the coalescing globules from forming complete chains

short circuiting the electrodes.

"
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The words in italics are those in question.

As a matter of EngHsh the statement clearly is that the voltage

is " sufficient to" prevent, etc. The only other possible construc-

tion is that " coalescence " is to " prevent ", etc. Coalescence does

not " prevent " the forming of chains. On the contrary, all agree

that coalescence and chain formation are concurrent effects of

the high potential strain. The two go together.

We start, therefore, from the basis that the claims state that

the voltage is "sufficient" to "prevent the coalescing globules

from forming complete chains short circuiting the electrodes".

The language does not say that the voltage is sufficient to pre-

vent the forming of one chain or of any number of chains between

the electrodes. That is the interpretation that the defendant

would give to it, thereby making it define and limiting it to an

operation that cannot, according to defendant's expert Johnson,

possibly exist, because chains form when the potential is suffi-

cient (Johnson, p. 247). According to defendant, a single com-

plete chain would "short circuit" the electrodes. Under th*e

defendant's interpretation, the words " short circuiting the elec-

trodes" are superfluous and meaningless because that interpre-

tation excludes a complete chain whether or not it would deprive

the electrodes of their effective charges of electricity.

On the contrary, in the operation of the patented process, one

chain or a number of chains has the effect, not of a short circuit,

but of a " shunt " between the electrodes. That is, the chains

provide conductive paths between the electrodes over which a

part only of the electric charges in the electrodes discharge with

only an immaterial reduction of the potential. Such a shunt

effect does not have a short-circuiting effect because it does not

deprive the electrodes of effective charges.
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The claims look at the action of the process from the point of

view of the effect on the charges in the electrodes. The claims are

not concerned with preventing any flow of current between the

electrodes. According to the claims any amount of current may

flow between the electrodes so long as the effect is not that of

"short circuiting the electrodes", namely, to deprive the elec-

trodes of their effective high potential charges.

All agree that a high potential prevents the chains from hav-

ing that effect. They are not permitted to accumulate and so

deprive the electrodes of their effective potential, because they are

broken as soon as formed. Defendant's oscillographs prove that.

Therefore when the claims require that in the process the

electricity is of sufficient voltage to " prevent complete chains

short-circuiting the electrodes ", they define the process fully and

clearly set forth in the specification in which such temporary

more or less complete chains as do not deprive the electrodes of

their high potential are permitted, but, in order that the elec-

trodes shall not be " short circuited ", /. e., deprived of their effec-

tive high potential, the potential must be high enough to break

or blow up the chains "when closed or just as they are closing

between the electrodes ".

The defendant's contention that the claims mean that the

"complete chains" are prevented before forming bridges for the

disruptive discharges by some mechanical means is absolutely

unsound-. The claims do not say that complete chains are pre-

vented. (That would be contrary to the specification.) But they

say that the potential or voltage is sufficient to prevent short-

circuiting. That is a function of the high potential charges

maintained in the electrodes. The claims in question are directed

I
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to this function, and not to preventing the formation of any

chains over which discharges take place.

ALLEGED VARIATIONS IN THE INTENSITY OF THE ELECTRIC

FIELD IN DEFENDANT'S TREATERS ARE IMMATERIAL.

The defendant calls attention to the differing intensity of the

electrostatic field of electric strain in its treaters as a feature

which differentiates them and the process carried out therein

from the invention of the patent in suit. According to defend-

ant's expert, Johnson, -**" this is the only difference in the essential

operation of the defendant's treaters and that of the patent in

suit *^
(p. 239). The defendant says that in its treaters the elec-

tric strain is most intense in those parts of the field which are

between the edges of the plates or discs forming parts of the

two electrodes than elsewhere, while in the treater of the patent

the electric field and strain are more uniform. This is imma-

terial, if true.

The variation of the intensity of the field in the defendant's

treaters is due merely to a difference in the form of the appara-

tus used to carry out the patented process. Even if it were true

that in the apparatus of the process patent in suit the electrosta-

tic field is of uniform intensity (it cannot be so in practice) and

the intensity of the electric field in the defendant's treaters was

variable, this difference would not cause any difference in the

processes occurring in the treaters. In each, the water-emulsi-

fied oil flows between the electrodes charged to high potential

which creates an electrostatic field of electric strain. This pro-

duces coalescence and chains of water globules and when those

chains are " closed" or nearly closed between the electrodes they

form paths for the disruptive discharge of a part of the high

potential electric charges in the electrodes. It may be that in
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the apparatus of the patent in suit these electric chains are more

uniformly distributed throughout the apparatus in the space

between the electrodes than in the defendant's treaters, but that

does not change the character or identity of the process occur-

ring in the treaters.

In every treater the chains, as they are forming between the

electrodes,, modify the intensity of the electric strain in the elec-

trostatic field because, like points on the electrodes, they extend

towards one another and lessen the gap between the electrodes

(Rieber, pp. 168, 169).

As Rieber points out, the characteristics of the electric field

depend not only upon the character of the electrodes but upon

the character of the dielectric between the electrodes (p. 3:09).

There can be no uniformity of field when the dielectric is a body

of oil emulsion subjected to electric strains. Electrical conditions

within the oil emulsion itself are in constant change due to the

fact that the oil emulsion is not itself of uniform composition but

contains conducting material. At some stage of flow it may con-

tain a small percentage of water, at others a large percentage.

Sometimes there may be large gobs of free water and at other

times none. It is not conceivable that under such conditions

there could be simultaneous formation of an innumerable number

of chains connecting the electrodes as the defendant argues.

McNEAR & BOWLES PATENT No. 1,158,253.

This patent (p. 509), belonging to the defendant, has little

bearing on the issues of this case which are whether defendant's

process, commercially carried out in its treaters and those treat-

ers infringe the Cottrell & Speed patents in suit.

In Ries v. Barth Mfg. Co., 136 Fed. Rep. 850, Court of Appeals

for the Seventh Circuit said (p. 853) :
—

I
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" But where a complainant patentee has accomplished a

new result by a new means, a defendant cannot escape

the charge of infringement merely by showing a later

patent. The field covered by the primary patent is not

free for defendant's plowing without the owner's consent ".

In International Time Recording Co. v. V. W. H. Bundy Record-

ing Co., 159 Fed. Rep. 464, the Court of Appeals for the Second

Circuit with reference to the defendant's patents said (p. 469) :
—

" All these modifications and additions may be improve-

ments, meritorious enough to secure a patent for them, but

they will not negative infringement if a defendant uses the

broad invention which a prior patentee has described and

covered by his claims. Electric Smelting Co. v. Pittsburgh

Reduction Co., 124 Fed. 933, 60 C. C. A. 636 ".

See also :
—

Morley Machine Co. v. Lancaster, 129 U. S. 263, 289

;

Benjamin Elec. Mfg. Co. v. Dale Co., 158 Fed. Rep. 622

(C. C. A. 2d Cir.)

;

Ryder v. Schlichter, 126 Fed. Rep. 487, 490 (C. C. A. 3d

Cir.)

;

and many other cases to the same effect.

The McNear & Bowles patent describes the defendant's first

form of treater in which the water-emulsified oil is passed be-

tween two electrodes which are charged from a high potential

source of alternating current and the mixture is delivered to a

settling tank. The only difference between it and the treater of

the patent in suit is in the form of the electrodes used.

The McNear & Bowles patent is based on the theory that the

same phenomena, as take place in the process of the patent in
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suit under the same conditions of operation, are different, if they

are described in different terms. The McNear & Bowles patent

admits that the " electromotive force causes " the " minute water

globules to approach each other" (p. 1, lines 74-76). This is

the same " electromotive force " causing the same chain for-

mation and coalescence action to which the patent in suit

refers. McNear & Bowles are, however, careful not to speak of

"coalescence". Their patent also states that a current of elec-

tricity flows along "paths of least resistance" (p. 1, line 82),

which are "chains "in the patent in suit. It says that " the

electromotive force finally disrupts one or more " of the inter-

vening " walls" of oil between the water globules (p. 1, line 90).

This is the same action which is described in the patent in suit

as the " disruptive electrostatic force " which the high potential

exerts on these chains of water particles " when closed, or just

as they are closing between the electrodes". In both the process

of the patent in suit and in the process of defendant's patent the

breaking of the oil films results in the flow or discharge of elec-

tricity.

McNear & Bowles, although using different language, thus

describe the same coalescence of the water globules, the same

formation of chains, and the same disruptive action of the high

potential electricity and flow of current which breaks those

chains, as does the patent in suit. The process described by

McNear & Bowles is the same as that described and claimed in

the patent in suit.

The McNear & Bowles patent, in order to lay the basis for a

difference between their process and that of the patent in suit,

describes a purely theoretical and supposititious mode of oper-

ation to which no credit is given by any of the experts in this
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case. This theory is that when disruption of the water globule

chains takes place the resistance of the chains is " further

reduced " and " a very large current flows through the path with

the immediate evolution of heat sufficient to convert some or all

of the water in said path of least resistance into steam which

being a non-conductor immediately breaks the short circuit along

said path between the electrodes, and electric current is then

diverted to other paths of low resistance" (p. 1, line 99; p. 2,

line 8).

The attempted distinction between this described operation and

that described in the patent in suit is that McNear & Bowles say

that the current flowing through the " path " is " very large " and

they call it " a short circuit ", Why the current should be " very

large " or in fact any larger than the disruptive discharge described

in the patent in suit no reason is given. There is no conceivable

reason. That the so-called "short circuits" are but momentary

and are destroyed " immediately " as soon as made is admitted by

McNear & Bowles. As we have abundantly pointed out above,

these disruptive discharges do not " short circuit" the electrodes,

but they have merely the effect of shunts. They do not reduce

the effective potential of the charges in the electrodes. There is

no suggestion by McNear & Bowles that the difference of poten-

tial between the electrodes is appreciably reduced. It is not so

reduced in defendant's actual treaters {supra, p. 50).

If any steam is formed as suggested by McNear & Bowles it is

due to disruptive " thermal " forces described in the patent in

suit and probably re-emulsified in the oil (Johnson, p. 253 ; Cory,

p. 359).

The McNear & Bowles patent then proceeds to misinterpret

the patent in suit in the same way as does the defendant in this
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case, that is, by alleging that the patent in suit is limited to a pro-

cess, which excludes any chains closed or nearly closed between

the electrodes and any disruptive discharges across those chains.

The claims of the McNear & Bowles patent call for passing

through the emulsion " an alternating current of sufficiently high

potential and for a sufficient length of time to completely short

circuit the electrodes ", etc.

If this means that the electrodes are deprived of effectively

high potential charges, then the claims do not properly describe

the operation of the defendant's treaters, in which, as the oscillo-

graphs, Defendant's Exhibits J and 0, demonstrate, the potential

is maintained at an effective high value. The fact that the pat-

ent says that the ammeter moves " instantaneously from almost

zero to beyond the extreme range (60 amperes) of the indicator
"

(p. 2, lines 27-29) might indicate perhaps that the electric charges

in the electrodes were entirely withdrawn. There is no sugges-

tion that any such reduction in the potential of the charges takes

place in the actual operation of defendant's treaters. The oscillo-

graphs establish the contrary.

If the McNear & Bowles claims mean simply that current flows

from electrode to electrode without reducing the difference of

potential between the electrodes to a point at which it is ineffective,

then the use of the phrase " to completely short circuit the elec-

trode " is inaccurate as the electrodes are not completely deprived

of their high potential charges as they would be if actually " short

circuited ". The effect is merely that of a shunt of high resistance,

which is not, properly speaking, " a short circuit" {supra, p. 38).

The McNear & Bowles claims are further misdiscriptive of the

defendant's process as stating that a current passes through the

emulsion for a " length of time ". Defendant's expert Johnson
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states that the discharge in defendant's treaters is "instantane-

ous" (p. 232).

There is no suggestion by McNear & Bowles that the " pass-

ing" of the current through the emulsion is "permanent ". On

the contrary, the miscalled "short circuits" are "immediately"

broken as soon as made by the high potential discharges exactly

as in the process of the patent in suit.

The McNear & Bowles patent describes the same process as the

patent in suit and differs only in terminology from the patent in

suit in referring to the instantaneously formed and instantaneously

broken bridges of closed or nearly closed chains of water globules

as having the effect of a " short circuit ", when in fact their effect

s merely that of a shunt, because they never deprive the elec-

trodes of their high potential charges so as to render them incap-

able of maintaining the electric strain between the electrodes nec-

essary to cause the coalescence of the water globules.

The McNear & Bowles patent, when its substance is seen

through the disguise of its wording, emphasizes the identity of

the defendant's process with that of the patent in suit.

PROFESSOR CORY'S TESTIMONY.

The inconsistency and error in the defendant's position are

clearly apparent from the testimony of its leading expert witness,

Professor Cory. His testimony and that of Johnson must be read,

keeping in mind that they misinterpret the term " short circuit"

as used in the patent in suit to mean any conducting connection

between the electrodes. The true meaning has been pointed out

{supra, pp. 38-44).

Professor Cory, beginning page 294, describes the operation of

a treater illustrated in Fig. 1 at the left of Defendant's Exhibit Q,
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page 524. He says that there will be an electrostatic field

between the electrodes O and I between which the tendency

would be to align up very small globules of water. Sooner or

later there will be many of these chains, and —

"If that voltage is continued sufficiently a complete chain

will be formed; now, when that happens, things have changed

entirely from that existing at the beginning ; a current flow

begins to manifest itself ; in other words, assume the mate-

rial between the electrodes is an electrolite, which merely

means that it is a liquid conductor ; we have an actual trans-

fer of current." (Page 295.)

This is precisely what we insist is duly set forth in the patent in

suit. As Professor Cory says, " the formation of these detached

chains is an electrostatic effect" (p. 296).

Beginning at the bottom of page 299, Professor Cory proceeds

to describe the process that takes place in the defendant's treat-

ers, illustrating it by Fig. 2 at the right of Defendant's Exhibit Q

(p. 524). He says that there will be the same electrostatic field

and the same "tendency to form disassociated chains" (p. 301),

and he then comes to what he calls " a very decided difference in

the action of the two types of treaters, the Cottrell on the one

hand and the McNear & Bowles on the other ", namely, that in

the defendant's treater there results an arc or "arch", and there

is " a flow of current ", the voltage drops and the arc breaks. He

calls this passage of current a "short circuit". Here he is

wrong; it is in effect a shunt, not a short circuit. But regardless

of terminology, the essential point is that Professor Cory does not

assert that the effect is that of a short circuit, namely, that the

potential falls materially or to a point at which it does not main-
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tain the electric strain necessary to coalesce the water globules.

On the contrary, Professor Cory's oscillographs show that in

defendant's treaters the high potential remains practically con-

stant at full value. Hence the electrodes are not "short cir-

cuited ".

The inconsistence of his positions is shown by the facts that

he says of the process of the patent in suit that—
" If that voltage is continued sufficiently a complete chain

will be formed." (Page 295.)

and that—
" If the water globules do form from one electrode to the

other a short circuit is inevitable and the electrostatic pro-

cess of treating this emulsion ceases." (Page 307.)

and yet he states :
—

" Electrolytic conduction is no part of the Cottrell process,

as set forth in these patents. The electrostatic field and

subjecting the emulsion to the forces of an electrostatic field

is all the process which may be carried out, and this will be

useless in either one of the two cases." (Page 307.)

Here Professor Cory in one breath states that in the process of

the patent a complete chain, that he miscalls a " short circuit ", is

" inevitable ", and in the next that " electrolytic conduction " is

no part of that process. As a "short circuit" or flow of elec-

tricity through the liquid and electrolytic conduction are one and

the same thing, the absurdity of Professor Cory's contentions is

obvious.

On his own statements he is convicted of attempting to limit

the patent in suit to a process that he says is absolutely imiros-

sible to realize.
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His next contention is that if such short-circuiting chains are

formed the patent in suit does not " disclose any means of there-

after controHing the formation and continuance of these chains

so as to prevent a permanent short-circuiting "
(p. 311).

Here again he is entirely wrong. The patent, as we have

shown {supra, p. 55), requires that the potential of the charges in

the electrodes shall be of sufficient voltage to prevent short-cir-

cuiting of the electrodes. The high potential performs that func-

tion by breaking the chains, that Professor Cory miscalls " short

circuits", as soon as they are made, by disruptive discharges.

This precise function of the high potential, so fully set forth in the

patent by contrasting its effect to that of a low potential, is entirely

ignored by Professor Cory.

If the patent had failed to describe means to prevent the chains

from becoming permanent and thereby short circuiting the elec-

trodes as Professor Cory states, the process described would be

absolutely inoperative, because then the electrodes would be de-

prived of the electric charges necessary for the electric strain on

which the process depends, as he is forced to admit (p. 307).

His interpretation of the patent in suit that it " must prevent

the formation of chains between the electrodes "
(p. 343) forces

him to the unsound position that when the patentees say that—

" We believe the explanation of this phenomenon to lie in

the disruptive forces either electrostatic or thermal which

the high potential can exert on these chains of water parti-

cles when closed or just as they are closing between the elec-

trodes." (Page 3, lines 109-115, patent 987,115.)

that they are then "describing a phenomenon which is not the
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operation of the treater when dehydrating the oil" (p. 349). A
more conclusive redudio ad absurdum could not be asked for.

Professor Cory's attention was called to the statement in the

patent in suit (p. 3, lines 109-123) in which the patentees contrast

the effect of high potential with the effect of low potential, and

he was forced to admit that it " is fairly said "
:
—

" According to that statement, if a chain is formed which

if allowed to persist would become permanent but is imme-

diately disrupted as the chains are being closed, or immedi-

diately after they are closed, then the electrostatic field

would be re-established, and the action would go on, so that

we would have an action of the formation of chains and the

disruption of the chains going on successively." (Page 344.)

But on the very next page (345), he denies that the patent con-

templates such action in its process. To support his contention

he quotes from the claims the phrase,

—

"at the same time, prevent the coalescing globules from

forming complete chains short circuiting the electrodes ".

Professor Cory did not quote the whole of the claims or

enough to make their meaning clear. He therefore ignored the

fact that the claims require that the electric potential must be of

" sufficient voltage" to produce this result. This is precisely the

process set forth in the specification. The requirement of the

claims is that the voltage be high enough to prevent " short-cir-

cuiting the electrodes ". The high voltage does this by breaking

the chains " when closed or just as they are closing" and thereby

preventing them from accumulating and depriving the electrodes

of the high potential charges necessary to establish and maintain
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the field of electric strain which causes the water globules to

coalesce.

Further discussion of Professor Cory's testimony is unneces-

sary. His postulate that the process of the patent in suit ex-

cludes the formation of complete chains between the electrodes

over which disruptive discharges take place breaking the chains,

is not only contradicted by defendant's expert Johnson who says

(p. 235) :
—

"In the Cottrell case a chain is formed bridging the electrode

gap ",

but it leads him to contradict himself and to take the most absurd

and inconsistent positions, for example as above pointed out, that

the patent describes a process that he asserts can not be prac-

ticed, that it describes a phenomenon as part of the process which

is not the operation of the treater when dehydrating oil, and that

the claims exclude what the specification describes.

The only inference is that Professor Cory's postulate is not

correct, but on the contrary the process of the patent includes,

not excludes as he alleges, the forming of chains of water glob-

ules between the electrodes, the disruptive discharges of elec-

tricity over those chains thus destroying them and the mainte-

nance of the high potential electric charges in the electrodes by

that action, such disruptive discharges not having the effect of

short-circuiting the electrodes, but only the effect of a shunt,

because they do not deprive the electrodes of the high potential

charges on which the life of the process depends.
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DEFENDANT'S SPECULATION AS TO AGGREGATION BY

DISRUPTIVE DISCHARGES.

The defendant has advanced the theory that in its treaters the

minute globules of water are aggregated into large drops mainly

by the flow of the electricity from one electrode to the other

which the defendant calls " electrolytic conduction ". It admits

that the electrostatic field causes coalescence of the water glob-

ules as in the process of the patent in suit and that, as the

McNear and Bowles patent states, the electric strain breaks the

films of oil separating the water globules in complete chains, but

it asserts that the principal action of aggregating the water

globules is due to the consequent flow of current.

This is a speculation pure and simple and absolutely unsub-

stantiated. From the nature of the circumstances such a specu-

lation cannot be substantiated, because the action takes place in

the mass of oil and is entirely invisible.

The attempted distinction between the effect of the electric

strain in breaking the films of oils between the water particles of

a chain and the effect of the consequent flow of current or dis-

charge of electricity is so unsubstantial as to be merely acade-

mic. The breaking of the oil films between adjacent water

globules due to the electrostatic force and the passage of current

are concurrent and simultaneous. It is absurd for the defendant

to base any distinction or argument of non-infringement on any

difference between them. If there is any distinction to be drawn

between them it is the opposite of that contended for by the

defendant. The breaking of the oil films by the electric strain is

a condition precedent to the flow of current which is the result

and not the cause of the action.
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The breaking of the oil films unites the globules of water, /. e.,

causes coalescence. The passage of the current does not per-

form this function, but as the conducting water path is of high

resistance much heat is developed and the continuity of the path

and thereby its conductivity are destroyed.

Such an effect is a most common electric phenomenon occur-

ring whenever a conductor of electricity offers too high resistance

to the electricity forcing its way through the conductor. The

result is that heat is developed which burns or blows up the

conductor. Therefore, when the disruptive discharges break up

or blow up one of the conductive water paths in these treaters,

heat is developed and perhaps some of the water is thereby con-

verted into steam. This steam re-emulsifies in the oil (Johnson,

p. 253; Cory, p. 359). So far as the water is converted into

steam it does not coalesce into large drops.

The defendant's speculative theory, that the aggregation of

minute globules into drops is principally the result of the flow of

current as distinguished from coalescence produced by the elec-

tric strain and the disruptive electrostatic force, as stated in the

patent in suit, is not only absolutely without foundation but is

contrary to the accepted understanding of what actually happens.

Even if this speculation of the defendant were true, it would

not distinguish its process from that of the patent in suit, because

there are the same discharges of electricity or current flow from

one electrode to the other in the process set forth in the patent,

and there would be the same aggregation of water globules due

to those discharges as in the defendant's apparatus.
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"RUMBLINGS".

The operation of the treater of the patent in suit and of the

defendant's infringing- treaters is often accompanied by noises and

" rumbHngs " within the mass of oil emulsion. These noises and

rumblings are due to the same causes.

When the treater described in the patent in suit was installed

at Lucile in 1909 " you could hear a rattle or a rumble or a roar

;

if you put your ear up against this you could hear the discharges

inside" (Schmidt, p. 141).

The same phenomena occurs in the operation of the defendant's

treaters. The defendant's expert, Johnson, states of the defend-

ant's treaters which he saw at Reward on July 13, 1918, that —

"During the time that the current was on, there was a

very large rumbling within the treater, and noises." (Page

203.)

The noises both in the treater of the patent and in defendant's

treaters vary in duration and violence.

The witnesses agree that they are due to discharges of elec

tricity between the electrodes (Johnson, p. 205 ; Cory, p. 303

;

Schmidt, p. 418). In the defendant's treaters there are at times

intervals between the rumbling sounds of four seconds (Johnson,

p. 212). The noises would last for more than a second some-

times, although a discharge does not last longer than one-twenty-

fifth of a second (Cory, p. 333). Johnson states that the "dis-

charge is an instantaneous affair" (p. 232).

It is therefore well established that both in the treater of the

patent in suit and in the defendant's treaters there are discharges

of electricity through the oil. These discharges, because of their
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high potential, break the conductive water paths over which they

pass. They do not '* short circuit the electrodes " as they do not

deprive them of their high potential charges as the defendant's

oscillographs show. They prevent short circuits by breaking the

complete chains as soon as they are formed.

There are said to be in the defendant's treaters occasional

heavier discharges than those through the closed or nearly closed

chains of water globules. These are probably due to substantial

gobs or streams of water between the electrodes. The same phe-

nomena were noticed in the operation of the treater of the patent

in suit at the Lucile plant and were due to gobs of water collect-

ing near the lower end of the electrodes (Schmidt, p. 137). In

the defendant's treaters they are probably due to the collection of

water on the discs which are covered with sludge and dirt and

the streaming of the water from one disc to the next one below

it at occasional intervals. These streams of water might cause

rather heavy discharges between the electrodes, but even these

discharges would not reduce the potential in the electrodes to a

point where it did not maintain the electrostatic field necessary to

cause coalescence of the water globules and the functioning of the

apparatus (Schmidt, p. 426).

The phenomena of noises and rumblings which occur both in

the treater of the patent in suit and in the defendant's treaters

are due to the same causes and afford another proof of the

identity of the processes carried on in these treaters.

Noises do not always accompany the operation of the defend-

ant's treaters. One of the treaters at the defendant's plant at

the time of the visit of the court thereto was operating with

"very slight" noises (Cory, p. 334). Under these conditions

there was " no excessive flow of current " (Cory, p. 334), although



79

as Cory admits the noiseless treater was delivering water (p.

335). There is no basis for Cory's contention that the noiseless

treater was not dehydrating the oil (Schmidt, p. 419). In this

treater there was no " heavy current flow " (Schmidt, p. 419)

and the measurements showed "no short circuits" (Rieber, p.

392).

INFRINGEMENT OF CLAIM 7.

Claim 7 of the process patent No. 987,115 differs from the first

four claims of that patent in issue in that it is not limited to the

prevention of "complete chains short-circuiting the electrodes ",

on the misconstruction of which phrase the defendant relies to

avoid infringement of those first four claims. Claim 7 is for

passing the liquid between the electrodes—
" and then causing said material to flow quietly and without

churning action into a settling reservoir from the top of which

the lighter, and from the bottom of which the heavier of the

two liquids are, respectively, withdrawn."

This claim was undeniably infringed by the first form of treater

used by the defendant in which there was a separate settling

tank.

It is insisted, however, by defendant, that their second form of

treater contains no such settling reservoir. This contention is

unsound. The treater itself is a settling reservoir, and it is wholly

immaterial that a separate tank is not used.

Claim 7 does not call for a separate vessel as a settling reser-

voir. Its language is " and then causing said material to flow

quietly and without churning action into a settling reservoir from

the top of which the lighter, and from the bottom of which the

heavier of the two liquids are, respectively, drawn ". ^
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In the defendant's second treater the material flows "quietly

and without churning ", the water, which is the heavier, dropping

to the bottom, and the oil, which is the lighter, remaining on top.

The water is withdrawn from the bottom and the oil is with-

drawn from the top. Such operation reads directly upon the

language of claim 7, as well as complying with its purpose and

intent, and is in every sense of the word an equivalent. As the

defendant's expert Johnson admitted, page 227 :
—

" There is no distinction in principle between the opera-

tion of defendant's first treater and its second treater."

Even if the process carried out in defendant's second form of

treater avoids the precise language of claim 7 of the patent in

suit, it is nevertheless an equivalent of the process claimed and

hence an infringement of that claim.

As the Supreme Court in Westinghoiise v. Boyden Power Brake

Co., 170 U.S. 537, said (p. 568) :
—

" We have repeatedly held that a charge of infringement

is sometimes made out, though the letter of the claims be

avoided. Machine Co. v. Murphy, 97 U. S. 120; Ives v.

Hamilton, 92 U. S. 426, 431 ; Morey v. Lockwood, 8 Wall. 230
;

Elizabeth v. Pavement Company, 97 U. S. 126, 137 ; Sessions

V. Romadka, 145 U. S. 29 ; Hoyt v. Home, 145 U. S. 302."

We therefore submit that claims 1, 2, 3, 4 and 7 of process

patent No. 987,115 have been infringed by the defendant in the

process carried on in its first form of treater and that claims 1,

2, 3 and 7 have been infringed by the defendant in the process

carried on in its second treater.
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THE PATENTED PROCESS IS ENTIRELY OPERATIVE.

The defendant's suggestion that the patented process is inoper-

ative is absolutely contrary to actual fact.

It would be immaterial even if it were true, as it is not, that

that first treater was not effective.

The Supreme Court said in Leeds & Catlin v. Victor Talking

Machine Co., 213 U. S. 301 at p. 318 :
—

" A process and an apparatus by which it is performed

are distinct things."

The Court of Appeals for the Second Circuit in Buffalo Forge

Co. V. City of Buffalo, 255 Fed. Rep. 83, in holding the process

patent there in suit valid and infringed, said p. 86 :

—

" No process patent is in theory either helped or harmed

by the excellence or worthlessness of the disclosed apparatus

by which it is illustrated."

The electrical dehydration process of the patent here in suit

was successful from the start and has been put into wide and

growing commercial use in the production of millions of dollars

worth of dehydrated oil which would otherwise have been of little

value (Schmidt, p. 131).

The first apparatus was constructed oxactly as shown and

described in the patent in suit and was installed in 1909 at the

Lucile Plant, Coalinga, California. It is shown in the Plaintiffs

Exhibit No. 7, p. 489. The process was successfully demonstrated

by this treater as described by Mr. Schmidt (pp. 111-114 and

132-133).

The process was so successful in that particular type of appara-

tus that it made " big heavy gobs " of water which had a ten-
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dency to short circuit the electrodes by piling up near the bottom

because the " inner electrode was made too long " (Schmidt, p.

137). This proved the great efficiency of the process in dehydra-

ting oil, but the desirability of improvement in the form of the

apparatus.

The first treater, like every other first attempt, was not mechan-

ically or commercially perfect and the first improvement was to

remove these large gobs of coalesced water in such a way as to

prevent them from forming short circuits between the electrodes.

This was accomplished at the Lucile Plant by employing electrodes

of conical shape made of two layers of wire mesh with a wet cloth

between the layers as shown in the Cottrell patent, No. 987,114,

March 21, 1911 (p. 501). This was an improvement and another

such treater was installed. " It was this treater that saved the

existence of the Lucile Oil Company " (Schmidt, p. 115).

As stated by Schmidt (pp. 114, 115), the Lucile Company had

spent all its money on tanks and sumps, the oil had too much

water to be sold. But the plaintiff's treaters were put into opera-

tion, " and on the day the last settling sump was just about to

overflow — the plant went into complete operation, successful

operation. . . . The sump then started to recede, as the capacity

of this plant was quite high . . .", ** somewhere between 400

and 500 barrels per day ".

The first crude treater showed that the principle was right ; in

fact, it worked too well in that it took out more water than it was

adjusted to handle. As soon as the first treater proved the prac-

tical success of the process. Dr. Cottrell suggested the improved

apparatus of patent No. 987,114 (p. 500) operating on precisely

the same principle. In this treater there were, as in the treater

of the patent in suit, two stationary parallel electrodes between
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which the water-emulsified oil flowed and the oil was subjected to

absolutely the same electrical conditions as in tire process of the

patent in suit. The very minute suspended globules of water

were caused to coalesce, as patent No. 987,114 states,

" By bringing the mixture between and in contact with the

electrodes forming the terminals of the high voltage electric

circuit preferably an alternating current circuit." (Page 1,

line 106
; p. 2, line 3).

This process and principle of operation, which were those of

the patent in suit, were successfully and commercially carried

out for three and a half years in this treater, as admitted by

defendant's witness Truitt, pages 203-208.

After the installation at Lucile it was discovered in treating

more rebellious oils that the operation would be improved by

rotating the inner electrode and it has since been determined that

by rotating that electrode the efficiency of the process is improved

about 15 per cent to 25 per cent (Eddy, p. 80). Consequently the

commercial practice of the plaintiff is to use an inner rotating

electrode. The rotating electrode improvement is covered by

patent to Cottrell & Wright, No. 987,117, March 21, 1911 (p. 505).

All kinds of electrodes have been used to meet the different

conditions met in treating the great variety of oils which- come

from the oil wells. Elaborate tests have to be made to determine

the most efficient apparatus for each particular kind of oil (Eddy,

pp. 98-99). Stationary electrodes would produce the result but

not so efficiently as rotating electrodes (Alden, p. 32, Schmidt p.

121).

That improvements are developed to meet commercial require-

ments in carrying out the fundamental process is the history of
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all inventions. As Mr. Schmidt testified, the first treater con-

structed oxQctly like the apparatus of the patent in suit while

" crude " demonstrated the complete success of the process " and

many changes were thereafter made as is always the case with

all new commercial processes "
(p. 145).

It is a distinct merit and advantage of the patented process that

it is applicable to all kinds and conditions of oil from the most

easily to the most difficultly treated and that it may be carried out

in a large variety of treaters suited to the particular require-

ments of different oils. It is the same process under all the con-

ditions met with.

During the visit of the court to the oil fields at the time of the

trial, an experiment was tried, at the request of defendant's

counsel, at the Pierpont lease on one of the plaintiff's treaters

which was designed to operate and was operating commercially

with a rotating inner electrode. This experiment consisted in

stopping the rotating electrode and then cutting the reactance

coil out of the circuit.* As was to be expected under these

abnormal and unfair conditions, and as was in fact predicted by

Eddy (p. 101), the circuit breaker broke the circuit when the

reactance was cut out.f From this experiment the defendant

attempts to draw the inference that all treaters, such as that of

the patent in suit, in which the electrodes are stationary, are

inoperative.

Such inference is absolutely unwarranted. The treater was

* A reactance or choke coil is a coil of wire placed in the electric circuit

which has the effect of lessening or damping the surgings of the current,

which in the case of a treater are caused by the disruptive discharges.

t A circuit breaker is an instrument which automatically breaks the circuit

when the electric current increases to a point at which it might injure the

other electrical devices.
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designed to operate with the inner electrode rotating and conse-

quently the electrodes were spaced only five inches apart,

whereas the proper spacing for stationary electrodes is about

nine inches, as in the case of the defendant's treaters at Reward

(Schmidt, p. 436). The inner electrode of plaintiff's treater at

Pierpont when stationary was therefore separated from the outer

electrode by only about half the proper distance. The same volt

age, 10,000 volts, was used as in the case of the defendant's

treaters (Rieber, p. 381; Cory, p. 332). The electrodes were

therefore too close together for proper operation. Such condi-

tion was certain to cause short circuiting, which would be indi-

cated by a large rise in the current.

The cutting out of the reactance coil further interfered with

the proper operating conditions of the apparatus. Until that coil

was cut out the treater continued to operate, for the circuit

breaker did not break the circuit until the reactance coil was cut

out (Schmidt, p. 442). This shows that even under the abnor-

mal conditions imposed at defendant's counsel's request, the

treater was operative until conditions were purposely made to

render further operation impossible.

For a proper test of its efficiency a treater equipped with sta-

tionary electrodes should be adjusted for the conditions under

which it is to operate. This adjustment is an elaborate and com-

pHcated matter depending upon a large number of factors (Eddy,

pp. 98-101), none of which were taken into consideration in the

requested test.

The testimony, to which we have above referred, that treaters

with stationary electrodes are entirely operative and successful

when properly adjusted refutes the defendant's contention that

such treaters are inoperative. The three and one-half year con-
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tinuous successful operation of the stationary electrode treater at

Lucille, above mentioned, also proves their practical efficiency.

The defendant's experiment was idle and futile. Its results

have no bearing upon any issue in the case.

AUTHORITIES ON DEGREE OF OPERATIVENESS REQUIRED.

The patentees and the plaintiff have consistently complied with

the spirit and purpose of the constitutional and legislative provi-

sions for the advancement of the useful arts, in that, as each

improvement was made, the public was advised by a patent ; and

the art itself was advanced by the actual instalment and use of

apparatus operating according to the process of the patent in

suit, in the dehydration of huge quantities of otherwise worth-

less oils.

Under these circumstances the attack on the operativeness of

the process of the patent in suit must fail. Not only has the

process been highly successful under all conditions, but even the

first crude treater proved its utility. It would be immaterial if

that treater had not been successful.

In the Telephone Cases, 226 U. S. 1, the Supreme Court said (p.

536) :
—
"The law does not require that a discoverer or inventor,

in order to get a patent for a process, must have succeeded

in bringing his art to the highest degree of perfection. It is

enough if he describes his method with sufficient clearness

and precision to enable those skilled in the matter to under-

stand what the process is, and if he points out some practi-

cable way of putting it into operation. This Bell did."

In Von Schmidt v. Bowers, 80 Fed. Rep. 121, C. C. A. 9th Cir-

cuit, the Court, answering the same argument as to the opera-
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tiveness of the plaintiff's invention as made in this case, stated

(p. 150):-

" The fact, if fact it be, that the first machine built by the

complainant (called in the record the ' Davis Machine ') was

not successful in its operation, is unimportant. As was well

said by the court in answer to a similar objection in the case

of Mergenthaler Linotype Co. v. Press Publishing Co., 57 Fed.

502, 506

:

'"It would certainly be a novel doctrine to deny to an in-

ventor the fruits of a broad invention because the machine

which first embodied it was rudimentary in character, and

failed to do as good work as improved machines made subse-

quently. None of the great inventions could survive such a

test. Ten years after the invention of Howe, the machine

first made by him would hardly have satisfied the least exact-

ing sewing woman. The Dodds and Stephenson locomotive

would, only a short time after its construction, have been

discarded as behind the age, even by the savages of Tas-

mania. The telephone of Bell is not the perfected telephone

of commerce. The Morse telegraph is looked upon today as

an interesting antique. And yet it would be an unheard of

proposition to withhold from these illustrious men the credit

they deserve because their machines were crude at first, and

were improved afterwards '."

In Thayer Y. Wold, 142 Fed. 776, 778 (Kohlsaat, J.), the court

said :
—
"It requires only slight evidence of successful operation

to avoid the defense here set up."

Decision affirmed in 148 Fed. 227 (CCA. 7th).
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Hildreih v. Lauer&Suter Co., 208 Fed. 1005, 1012 (Dist. N. Y.):

" He complied with the requirements of the law by devis-

ing a machine which would give this in and out motion to

the hooks and puller and would move the candy along the

designated road. It is true that it is highly doubtful whether

with his machine candy could be pulled for commercial pur-

poses. The form of telephone which Bell made was value-

less for practical use. Dickenson was able to see what had

for years been hidden from all others. His discovery was

illuminating. His execution poor. In patent cases it has

been often noted that persons of the most brilliant concep-

tions are sometimes the poorest mechanics.

"In view of the action of the Patent Office and of the

Court of Appeals of the District of Columbia, of the facts

disclosed by this record and of the principles laid down in

many well-considered and authoritative decisions, the defense

of inoperativeness cannot be sustained. Telephone Cases,

126 U. S. 535, 8 Sup. Ct. 778, 31 L. Ed. 863 ; Crown Cork &
Seal Co. V. Aluminum Stopper Co., 108 Fed. 845, 48 C. C. A.

72 ; Von Schmidt v. Bowers, 80 Fed. 149, 25 C. C. A. 323

;

Packard v. Lacing Stud Co., 70 Fed. 67, 16 C. C. A. 639."

Affirmed in 219 Fed. 753 (CCA. 4th).

See also Crown Cork & Seal Co. v. Aluminum Stopper Co., 108

Fed. Rep. 849.

Walker on Patents, 5th edition. Section 79.
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THE CLAIMS SHOULD BE INTERPRETED TO VITALIZE THE
PATENT AND COVER THE REAL INVENTION.

The interpretation of claims 1 to 4 of the patent in suit, for

which we have contended in this brief, is the only one consistent

with the process set forth in the specification of the patent, and

the only one which is consistent with the actual phenomena that

take place when the emulsion is passed between electrodes

charged to high potential. The defendant's interpretation of the

claims is not only inconsistent with the specifications of the patent,

but it would read the claims in such a way as to exclude from the

process an operation which actually takes place and must take

place when the emulsion is passed between electrodes charged to

high potential. It would therefore render the patent worthless.

Under these circumstances the courts have invariably placed

upon the claim of a patent that interpretation which vitalizes

them and does not destroy them.

Winans v. Denmead, 15 How. 330, 341

:

"Now, while it is undoubtedly true, that the patentee may

so restrict his claim as to cover less than what he invented,

or may limit it to one particular form of machine, excluding

all other forms, though they also embody his invention, yet

such an interpretation should not be put upon his claim if

it can fairly be construed otherwise, and this for two

reasons :
—

•

1. Because the reasonable presumption is, that, having a

just right to cover and protect his whole invention, he

intended to do so. Haworth v- Hardcastle, Web. P. C. 484.

2. Because specifications are to be construed liberally, in

accordance with the design of the constitution and the patent
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laws of the United States, to promote the progress of the

useful arts, and allow inventors to retain to their own use,

not anything which is matter of common right, but what

they themselves have created."

Turrill v. Railroad Co., 1 Wall. 491, 510

:

" Whether that complaint is well founded or not depends

very much, if not entirely, upon the construction to be given

to the patent. Patents for inventions are not to be treated

as mere monopolies, and, therefore, odious in the eyes of the

law ; but they are to receive a liberal construction, and under

the fair application of the rule, ut res magis valeat quam

pereat, are, if practicable, to be so interpreted as to uphold

and not to destroy the right of the inventor."

Rubber Co. v. Goodyear, 9 Wall. 788, 795

:

" A patent should be construed in a liberal spirit, to sus-

tain the just claims of the inventor. This principle is not to

be carried so far as to exclude what is in it, or to interpolate

anything which it does not contain. But liberality, rather

than strictness, should prevail where the fate of the patent

is involved, and the question to be decided is whether the

inventor shall hold or lose the fruits of his genius and his

labors."

Ames v. Howard, 1 Sumner, 482 (Story, J.)

:

"The object is to ascertain what, from the fair sense of

the words of the specification, is the nature and extent of

the invention claimed by the party ; and when the nature

. and extent of that claim are apparent, not to fritter away
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his rights upon formal or subtile objections of a purely tech-

nical character."

National Holloiv B.B. Co. v . Interchangeable B.B. Co., 106 Fed.

693, 701 (C. C. A. 8th Cir.)

:

" When the intention of the parties is manifest, it should

control, regardless of inapt expressions and technical rules.

In cases of doubtful validity or of ambiguous terms, that con-

struction should be adopted which sustains and vitalizes the

agreement, rather than that which destroys or paralyzes it."

Electric Smelting, etc. Co. v. Pittsburgh Reduction Co., 125 Fed.

926, 937 (C. C. A. 2d Cir.):

" Various other limitations upon the claims are urged by

which the defendant seeks to avoid infringement. They are

of the same general nature and proceed upon the same

initial fallacy, namely, that in a generic process patent every

phenomenon observed during operation and every minute

detail described must be read into the claims and that the

least departure from the claims as so construed avoids

infringement. Neither position is tenable. In a patent like

Bradley's the claims should be as broad as the invention

and, even if unnecessary and unreasonable limitations are

incorporated in the claims, the court should interpret them

liberally and not permit a defendant to escape who reaches

the same result by analogous means, though he may employ

additional elements and improved mechanical appliances."

Mossberg v. Nutter, 135 Fed. 95, 99 (C. C. A. 1st)

:

" The claims of a patent are to be fairly construed, so as

to cover, if possible, the invention, and thus save it, espe-
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cially if it be a meritorious one. In approaching a patent,

we are to look primarily at the thing which the inventor con-

ceived and described in his patent, and the claims are to be

interpreted with this particular thing ever before our eyes.

In confining our attention too exclusively to a critical exam-

ination of the claims, we are apt to look at them as separate

and independent entities, and to lose sight of the important

consideration that the real invention is to be found in the

specification and drawings, and that the language of the

claims is to be construed in the light of what is there shown

and described."

O. H. Jewell Filter Co. v. Jackson, 140 Fed. 340, 343 (C. C. A. 8th)

:

" When the terms of a patent are plain and the intention

of the parties is manifest, the latter must prevail, and there

is no room for construction. When its expressions are

ambiguous and the validity of the patent or of any claim in

it is doubtful, that construction which sustains and vitalizes

the patent or claim, rather than that which paralyzes or

destroys them, must be preferred."
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APPARATUS PATENT No. 987,116.

The apparatus of this patent consists of an outer electrode A

and an inner electrode C as in process patent No. 987,115. The

outer electrode is flared at its top so that the space between the

electrodes is greater at the surface than in the body of the liquid

being treated. The purpose of this is to counteract the greater

tendency of disruptive discharges to occur at the surface of the

liquid than within its mass.

The insulating supports P, P, on which the spider S of the

inner electrode C rests, are entirely out of contact with the liquid

undergoing treatment. This is to prevent any leakage of elec-

tricity.

The first claim of this patent is directed to a combination

which includes these features. It is as follows

:

1. " In an apparatus for separating and collecting particles

of one liquid suspended in another, the combination of a con-

taining vessel, and a system of electrodes therein, connected

to a high potential source of electricity the relative position

of electrodes of opposite polarity being maintained by insu-

lating supports which are entirely out of contact with the

liquid undergoing treatment, said electrodes being so

arranged as to maintain in the deeper layers of the material

to be treated an electric field of sufficient intensity to cause

coalescence of the suspended particles, and said electrodes

being further so arranged that in the surface layers of said

material, those of opposite polarity are at such distance apart

that the electrical field between them is weaker than in said

deeper layers of the material."
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In both the first and second forms of treater employed by the

defendant, the outer electrode at the surface of the liquid is sep-

arated by a greater space ffom the inner electrode than where it

is submerged in the body of the liquid. The same result is

obtained by this construction as in the patent in suit, that is, this

greater gap between the electrodes at the surface of the liquid

counteracts the greater tendency of electric discharges from one

electrode to the other to occur at the surface than in the mass of

the liquid.

Defendant's first form of treater likewise had the insulating

supports of the inner electrode entirely outside of the liquid being

treated. Hence the defendant's first form of treater was undeni-

ably an infringement of claim 1 of patent No. 987,116.

The defendant's second treater also is an infringement of this

claim 1, The contention of non-infringement is based on the

assertion that in the present treater the insulating supports,

which maintain the relative position of the electrodes, are not

" entirely out of contact with the liquid undergoing treatment ",

but are submerged beneath the surface of the liquid.

This contention is based on a misinterpretation of the claim

and as wholly unsound. The claim says that these insulating

supports must be arranged out of contact with " the liquid under-

going treatment ". The liquid undergoing treatment is the emul-

sion of water and oil as it comes from the wells. In the treater

of fhe patent this emulsion is supplied at the top, where the insu-

lators are located, and it is pointed out in the specification (lines

49-59, p. 2) that if these insulators were submerged beneath the

surface of the emulsion, they would become coated with conduct-

ing films of water, which would short circuit the electrodes.

Consequently, it is necessary to locate them out of contact with
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the liquid undergoing treatment so as to prevent the accumula-

tion of these water films.

In the defendant's second form of treater the emulsion (the

liquid undergoing treatment) is admitted at the bottom, and as it

passes upward the water is separated therefrom and falls to the

bottom of the treater, while the clean oil rises to the top of the

treater and is there discharged. These insulators are located at

the top of the treater in the body of the clean oil just below the

surface thereof. No water films can form there, because they

have already been removed and have sunk to the bottom of the

treater. The insulators are located in the clean oil, and are just

as much free from the formation of water films as though they

were located above the surface of the oil in the open air.

They are therefore out of contact with the emulsion, and are

strictly within the language of the claim "entirely out of contact

with the liquid undergoing treatment ". The liquid undergoing

treatment in defendant's treater is the emulsion of water and oil,

and the insulating supports are out of contact with that liquid.

The clean oil at the top of the treater is not " the liquid under-

going treatment ". Consequently, to locate the insulators just

beneath the surface of this clean oil is not an avoidance of the

claim. It is nothing more than a bald subterfuge on the part of

defendant.

We therefore submit that claim 1 of patent No. 987,116 has

been infringed by the defendant in both forms of its treaters.
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OPINION OF JUDGE NETERER.

It is evident from a reading of the opinion of Judge Neterer in

the District Court that the judge was misled by the confusing

and unsound arguments of the defendant. His opinion shows

that he misunderstood the patent in suit No. 987,115, and erred

in adopting the defendant's unwarranted interpretation of the

phrase " short circuiting the electrodes " occurring in the first

four claims of that patent. He failed to distinguish between the

process of that patent and the apparatus of the plaintiff's commer-

cial treaters with the rotating inner electrodes which he saw on.

his visit to the oil fields.

The opinion after citing certain cases (pp. 452, 453) takes up

the issues. It first refers to the visit of the Court to view the

operation of the plaintiff's and defendant's treaters and the Court

states (p. 454) :
—

" It seems to me the issue upon the trial was between the

process and apparatus as employed."

The opinion shows, as this statement indicates, that the Court

was led into the error of comparing the plaintiff's treaters with

rotating inner electrodes with the defendant's treaters in which

both electrodes, like those of the patent in suit, are stationary,

whereas the true issue here is whether the process described and

claimed in the patent in suit No. 987,115, has been carried out in

the defendant's treaters. As that patent points out, the form of

the apparatus is immaterial (p. 4, lines 23-31).

The opinion then gives the Court's understanding of the con-

tentions of the parties, saying :
—

" The plaintiff contends that the emulsion is subjected to
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the action of a powerful electric field whereby the particles

constituting the inner phase of the emulsion are caused to

coalesce into larger masses, whereby they are easily sepa-

rated from the oil." (Page 454.)

This is substantially correct when it is remembered that by

" inner phase of the emulsion " the court has reference to the

minute water globules suspended in the oil.

The Court fails to mention, and apparently did not recognize,

the vital facts that the patent in suit was the first to accomplish

the result of dehydrating the oil by this process and that the

defendant has employed this process.

The Court quotes from the patent in suit the belief of the pat-

entees that the cause of the action is " electrostatic or thermal ",

and states that the defendant's contention is—

" That the surface tension which keeps the individual par-

ticles of water apart are disrupted by electrolytic action in

the electrostatic field."
*

Authorities, above cited (p. 15), show that even if the pat-

entees had been wrong in their explanation of the causes of the

coalescence of the water globules that error would be immaterial.

They satisfied every requirement of the law when they fully

described and claimed the process of dehydrating the oil by pass-

ing it between electrodes charged to high potential and the action

that takes place.

The defendant's contention, as the court states it, is obviously

*The Court uses the phrase " electrolytic action" in the sense of conduc-

tion of current through the emulsion. There is no suggestion that true

electrolytic action, which involves the decomposition of the liquid into its

constituent chemicals, is involved in the process.
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unsound. The fact is that it is the electrostatic strain which

breaks the walls of oil between the water globules and not the

current which passes after the walls are broken, as the McNear &
Bowles patent of the defendant states {supra, p. 66). The court

has confused cause and effect.

The Court then describes the plaintiff's treater of which the

inner electrode is rotated, and states that it is—

"Designed to prevent short-circuiting between the elec-

trodes due to the formation of chains of water globules, by

agitating or stirring the emulsion and thereby limit, retard

or break up the formation of the chains of water globules."

(Page 454.)

Whether the rotating electrode of patent No. 987,117 has this

effect is entirely immaterial, because in the patent in suit No.

987,115 both electrodes are stationary, and there is no prevention

of short-circuiting by the rotation of one of the electrodes. This

is likewise true of the process carried out in the defendant's treaters

in which both electrodes are stationary.

The patent in suit and its first four claims in issue are directed

to the electrical effect and function of the high potential to which

the electrodes are charged. That effect and function is the pre-

vention of " short-circuiting " by breaking or blowing up of the

chains of water globules " when closed or just as they are closing

between the electrodes" (p. 3, lines 113, 114) by disruptive dis-

charges from one electrode to the other.

The Court erred in reading a rotating electrode info the patent

in suit. That is the subject of the Cottrell & Wright patent No.

987,117, an entirely distinct and later invention of different pat-

entees.
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The Court then describes the defendant's treaters with station-

ary electrodes.

With reference to both plaintiff's and defendant's treaters the

Court says (p. 455) :
—

"Both treaters use the same high tension current, apply

apparently the same kind of treatment, differing in the me-

chanical formation of the electrodes."

This is entirely true and is the proposition on which we stand

in this case and from which inevitably follows the conclusion

that the defendant is employing the process of the patent in suit.

The District Court then makes its fundamental mistake saying

(p. 455) :
—

" The first action of the emulsion, free from other influ-

ences, being the alignment of the water particles without

coalescence, and the alignment of these various water parti-

cles into a chain makes a path of less resistance, short-cir-

cuiting the electric current."

The Court makes two errors in this statement, which appar-

ently refers to both the plaintiff's treaters and the defendant's

treaters. A minor error is that " alignment of water particles"

takes place " without coalescence ". The fact is that the electric

strain causes both coalescence and " alignment ". One does not

take place without the other. They occur together. Both are due

to electric strain.

The vital error that the Court makes is that it says that the

chains have the effect of " short-circuiting the electric current".

Here is the essence of the mistake of the lower court into which

it was led by the arguments of the defendant.

We have pointed out {supra, p. 38) that the effect of a chain
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formed between the electrodes is not to short-circuit the elec-

trodes, /. e., deprive it of substantial electric charges, but its

effect is merely that of a high resistance path through which a

part only of the electric charges in the electrodes discharge with-

out materially lowering their potential. The effect of short-

circuiting the electrodes would only be reached if those chains

became permanent and accumulated in so large a number that

the flow or discharge of electricity through them would deprive

the electrodes of effectively high potential charges.

We have also pointed out that the patent in suit describes fully

the breaking of these chains as soon as formed by the high poten-

tial electric discharges from one electrode to tiie other, and that

it is by this means that real short-circuiting of the electrodes is

prevented as set forth in the first four claims in issue.

The District Court further confirms its error by saying (p. 456)

that in its opinion the patentees meant by the term '' short-cir-

cuiting "—
" Electrolytically conducting chains without regard to the

permanency of such chains or of the short circuits formed

thereby."

That the Court is mistaken in this statement may be seen by

comparing it with the language of the patent which contrasts the

chains disrupted by the high potential of the patented process

with the permanent chains permitted by too low a potential and

causing short-circuiting and dissipation of the field of electric

strain. As the patent states :
—

" If the potential falls too low . . . permanent electrolyti-

cally conducting chains are established between the elec-

trodes" (p. 3, hues 115-119),
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resulting in inefficiency. It was therefore not the purpose of the

patentees to prevent any electrolytically conducting chains, but

only those of a permanent nature which would accumulate and

then short-circuit the electrodes.

The Court continues in its error (p. 456 ) :
—

"The plaintiff's process was to obviate electrolytic con-

duction and to maintain the electrostatic field. Electrolytic

conduction is incompatible with the maintenance of such

field."

On the contrary, the patent points out that in the patented

process—
" The ammeter M will show an essentially constant cur-

rent with only slight irregular variation, or, at most, only

occasional momentary variations of any appreciable magni-

tude." (Page 2, lines 88-92.)

As we have pointed out above (p. 55), these variations in the

current are complete proof that current passes between the elec-

trodes, or, in other words, there is an "electrolytic conduction".

In fact, the discharge of electricity from one electrode to the

other is the means by which the chains are broken " when closed

or just as they are closing between the electrodes" (p. 3, lines

113-115, of the patent). If there were no such discharges there

would be an accumulation of permanent chains which would soon

short circuit the electrodes, depriving them of current and stop-

ping the operation of the treater.

The Court, to support its position, quotes the last few lines of

each of claims 1, 2, 3 and 4 :
—

" at the same time prevent the coalescing globules from

forming complete chains short-circuiting the electrodes".
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But the Court entirely fails to appreciate that the claims require

that the potential must be high enough to accomplish this result

and the way in which the high potential accomplishes this result

is by breaking the chains as soon as they are " closed or just as

they are closing between the electrodes " by disruptive discharges

from one electrode to the other.

The Court makes a long quotation from the Cottrell & Wright

patent No. 987,117, the patent on the inner rotating electrode.

This quotation, after referring to several mechanical ways of pre-

venting short-circuiting set out in the patent in suit, but not

referred to in the claims in issue, says that that patent (the one

in suit) provides—
" That in order to prevent the formation of short circuits

within the liquid, due to chains of water globules forming

from one electrode to the other, it is necessary to prevent the

potential difference between the electrodes from falling too

low." (Patent 987,117, p. 1, lines 64-69.)

The Court entirely overlooks the fact that it is here again

stated that real short circuits are caused by low potential and

also the fact that the patent in suit is based upon the discovery

that the high potential prevents short-circuiting of the electrodes,

although it cannot and does not prevent the formation of chains,

but on the contrary it performs the function of preventing short-

circuiting by breaking the chains " when closed or just as they

are closing between the electrodes ".

The Court, with reference to the defendant's process and that

of the patent in suit, is therefore wrong in its conclusion that

"There is no substantial identity, because that [process]
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of the defendant expressly includes that which the plaintiff

expressly excludes."

On the contrary, the processes are identical.

The testimony of defendant's experts is based on a misunder-

standing and misconception of the disclosure of the patent and a

misreading of its terms and claims. The argument of defend-

ant's counsel and the decision of the court below are based on

these same errors.

The Court erred also in denying the " commercial and oper-

tive value " of the process of the patent in suit. The process is

entirely operative, whether employed in the apparatus exactly as

shown and described in that patent [supra, p. 81), or in the appa-

ratus of patent No. 987,114 [supra, p. 82), or in the apparatus of

patent No. 987,117 [supra, p. 83), or in the apparatus of the

defendant's treaters. The process is therefore of the highest

"commercial and operative value" and is applicable, with appro-

priate changes and adjustments in the apparatus, to all kinds of

oil emulsions.

We also respectfully submit that the lower court erred in hold-

ing that claim 7 of the patent in suit. No. 987,115, was not

infringed. It is not seriously denied that the defendant's process

carried out in its first form of treater infringed' that claim. We

have pointed out [supra, p. 79) the reasons why the process car-

ried out in defendant's second form of treater also infringed that

claim.

We also respectfully submit that the court erred in holding

that the apparatus patent No. 987,116 had not been infringed for

the reasons given fully supra, p. 93.
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CONCLUSION.

In conclusion it is respectfully submitted that defendant has

infringed by the practice of its process in its first form of treater

claims 1, 2, 3, 4 and 7 of patent No. 987,115 in suit, that it has

infringed by the practice of the process carried in its second

form of treater claims 1, 2, 3 and 7 of said patent, that both

forms of its treaters infringe claim 1 of patent No. 987,116, and

that, therefore, the decree of the District Court should be reversed

and that court should be ordered to enter a decree in the usual

form for an injunction and an accounting on 3aid claims of said

patents, with costs to the plaintiff.
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